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Pi relationship of nutritional de- 
iency and hypoproteinemia to the 
ipacity to produce antibody has been 
Both dimin- 
immunologic re- 
been found in poorly 
yurished patie nts with abnormal se- 


matter otf controversy. 
hed?" and normal! 


have 


rum proteins In addition, considerable 


sagreement exists between the re- 
Its of studies in animals and in man, 
d it is possible that certain of the 
crepancies found may be related to 
ferences in experimental conditions 
| methods of measuring circulating 
tibody. However, when an antigen 
used which evokes a highly specific 
| precisely measurable antibody, 
been clearly shown. that many 
rly nourished patients with severe 
oalbuminemia with or without hy- 


perglobulinemia can produce large 
amounts of antibody'*. Actually, under 
certain circumstances?, there ‘appe ars 
to be a preferential synthesis of anti- 
body by severely de ple ted patients at 
the expense of other components of the 
serum prote ins. 

During the Korean War, there was 
opportunity to investigate the metabo- 
lism of proteins in certain groups of 
wounded men. One aspect of the study 
was concerned with the investigation 
of the capacity to make antibody by 
young men who had severe malnutri- 
tion with hypoalbuminemia. It is the 
purpose of this paper to report the 
results of this study. 


Materials and Methods. susyects. Group 
1 comprised 15 patients who had sustained 
serious wounds several months before the 


Sponsored by the Commission on Liver Diseases, Armed Forces Epidemiological Board, 


support ain p 


irt by the Office of The Surgeon General, Department of the 


Army. 
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studv he Cun They chosen because 
yt severe inanition secondary to parapl gla or 


tetraplegia or because of delayed healing 


%& wounds. Group 2 comprised Ll healthy 
en of ir age who were on duty in the 
ire immediately idjacent to the Walter 
Reed Army Hospital. The nutritional status 
ind eneral condition of — the members of 
both @ were correlated with the amounts 
intibody and serum proteins 
round 
ANI | rified diphtheria toxoid Wa 
ed and th anamnesti responst 
S k-negative persons was measured 
the production of antitoxin under thes: 
t ( is tar greater and follows 
re pl table pattern than in th primar 
respons f Schick-positive person Bloor 
was 1 from all patients before Schick 
t \ ntrol for the Schick test, « 
pate \ ilso inoculated intracutaneously 
with 0.1] 0.08 Li diphtheria t vid. Botl 
react WOT re id it the end ot 1S hi ul 
} | rit itive l k t t 
) lergi udoreactions were 
iscularly with 50 Lf (0.14 
m¢ ily purified diphtheria toxoid 
Bl | subse juently on thi Tth 
LOt Ist and 28th days, and deter 
l lati intito | I } 
protein We! nad In ca h specime! 
LABORATORY OBSERVATIONS. ‘The of 
liphtheria antitoxin in the serums was d« 
termi by titration in the skin of rab 
bits, and ilvses were performed ji lupli 
it Determinations of th total serum pro 
teins n and globulin were made 
lin t the method of Reinhold Che 
\ trozen on the day of collectior 
wel I t red at dry-ice bi tempera 
{ next 8 months when titrations 


Results. A 
similar qualitative pattern ot response 


regular and essentially 
was observed in both groups In those 
persons who developed significantly 
augmented amounts of antibody. a 
increase was observed by the 
7th day after injection of toxoid. Al- 


though the time of attaining the maxi- 


moderate 


kK, SIEGE! 


was variable in both groups 
from the 10th to the 21st day 


sons reached a pe ik on the 10th or the 


ranging 


most pel 


l4th day after inoculation, with a slight 
decrease during the next week Quant 
tatively, there was no significant differ 
the the 


ologic response maximum 


intensity of 
Phe 
circulating antitoxin 
in Group | ranged from 0.1 to 190 

with an average of 


ence in 
meas 
ured amounts of 
units/ec, 


with a 


units/ecc. serum. as compared 


range of 0.1 to 95 units/cc 
iv ¢ rage ot °6 50) 
the controls In 

] 


recorag¢ d 


serum, with an 


units / cc 
Tables ] 


pertine nt 


scrum 
certam 
with the 
ind circu 


hick pe 


im amounts of cn 


ind 9 ire 
data 


Serum 


COTICE rned 


protems 


amounts of 
lating antitoxin in the pr 
riod and the 
culating 
tained. 


antibod, subsequently at 


imilar amounts of 
before the Schic! 
In Group | th 


Both groups ha 


circulating antitoxi 


test was pe rtormed 


amounts of antitoxin ranged fron 

0.09 to 2.20 units/cc. serum, avera: 
ing 0.40 units/cc. serum: and in Grow 
2. the amounts ranged from 0.09 t 


(.44 units/cc. serum, averaging 0.1] 
units/ec. serum. The maximum abs 
lute increases above the pre Schi 
levels are recorded in Tables 1 and 


the amount 
bot 


groups before inoculation with toxoi 


the ure ite! 
circulating antitoxin 


In general, 
present In 


the greater was th 


mcrease Ih amoul 
subsequently found (Table 3). A 
analysis of variance was performed al 


the results showed a significant pl 


Schick effect ( probability of varian 
0.05 There 
significant difference in 


ratio was, however, 
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response 
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mental group when the differences in 4.4 gm./100 cc. serum, averaging 3.3 
pre-Schick levels of antitoxin were con- — gm./100 cc. serum; while in Group 2, the 
sidered amounts were all essentially normal, 

In Group 1, the serum albumin be- ranging from 3.9 to 4.5 gm./100 ce. 
fore inoculation ranged from 2.0 to serum, averaging 4.3 gm./100° cc. 


PABLE 1. CORRELATION OF THE AMOUNTS OF SERUM PROTEINS AND CIRCULATING 
DIPHTHERIA ANTIPOXIN PRESENT BEFORE INOCULATION AND THE MAXIMUM 
MEASURED AMOUNTS OF DIPHTHERIA ANTITOXIN SUBSEQUENTLY PRODUCED 
BY 15 SERIOUSLY WOUNDED PATIENTS (GROUP 1) FOLLOWING THE TINOCULA- 
PON OF 50 Lf PURIFIED DIPHTHERIA TOXOID 


Pre-Schiel dD phtheria Antitorin 
100) units cc. serum 

fa Varimu m Absolute 
\ Proteu tlhbumin Globulin Pre-Schick* Measured Increase 
2] 7.1 3.0 0.09 0.4 0.36 

3.4 3.7 0.1 <0.) 0 

2 6.7 2.4 0] <6, 1 0 

} 22 6.5 3.0 $.5 0.1 0 
0 2.7 <0.11 O75 0.69 
( 60 28 8 24 
6.9 6 2.2 2.14 
6.7 4 011 95.0 94 04 
) } 4.6 3.9 > 6 011 95 0 54.94 
4 2 9 0.36 23.0 22 64 
> 9 20 3.9 02 27.5 27 . 30 
4} 2.8 0.4 0 3.60 
$.2 3.2 19000 18960 
7.4 1.4 3.0 2.0 116.0 114.00 
6.7 5.6 $.} 22 60.5 58.30 
lean 23.8 6.8 40 38 85 38.45 

Whe es were less than 0.11 unit ce. serum, the calculation of increase was arbitrarily based 


value 


ABLE 2.05 CORRELATION OF THE AMOUNTS OF SERUM PROTEINS AND CIRCULATING 
DIPHTHERIA ANTITOXIN PRESENT BEFORE INOCULATION AND THE MAXIMUM 
MEASURED AMOUNTS OF DIPHTHERIA ANTITOXIN SUBSEQUENTLY PRODUCED 
BY 11 NORMAL CONTROLS (GROUP 2) FOLLOWING THE INOCULATION OF 50 Lf 
DIPHTHERIA TOXOID 


Pre-Schick Diphtheria {nfitorin 
100 ee. serum units cc. serum 

Total Varimum Absolute 

{ Proteins Globulin Pre-Schick* Veasured Increase 

24 7.5 $5 3.0 <0.09 2.0 1.96 

2] 7.8 3.3 <0.1 0.4 0.35 

13 7.3 $.3 95.0 94.95 

24 6.9 <0.1 7.8 7.45 

23 7.8 4 | 0.11 7.5 7.44 

4.2 + 4 2.9 <0.11 <0.] 0 

»9 7 3 +.0 3.3 <0.1 17.5 17.45 

20) 2.8 <0.1 3.95 

3 7.0 4.1 2.9 0.2 12.5 12.30 

19 7.5 13 3.2 0.4 50.0 19 60 

7.8 4.5 0.44 95.0 94.56 

25 7.4 4.3 0.13 26.50 26.36 
Whe tlues were less than 0.11 unit ce. serum, the calculation of increase was arbitrarily based 

half the pre Schick value 


he statistical analyses were done by Dr. H. Menduke. 
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serum. No apparent relationship exist 
ed in either group between the amounts 
of serum albumin, globulin or total pro- 
teins present immediately before inoc- 
ulation with diphtheria toxoid and the 
amount of circulating antitoxin which 
subsequently developed. 

There was also no apparent relation- 
ship between the capacity to produce 
antibody 


CLITLIC 


ind the age of the patient, 
al condition, degree of malnutri- 
tion, or resistance to infection. Repeat- 
ed infections of the tract 


respiratory tract were Common among 


urinary and 


the patients in Group l. 


rABLI RELATIONSHIP 
SCHICK LEVELS FOLLOWING 


INCRI 


FOXOID IN 15 PATIENTS AND 11 

Number of patients 

Group | Nean mcrease 

Pa units antitoxin 
Standard deviation 
Number of contro 

up 2 Mean increase 

Control units antitoxin © 
Standard deviatior 


Comment. The data presented in 
this paper indicate that patients with 
severe malnutrition and varying de- 
grees of hypoalbuminemia ‘with or 
without hyperglobulinemia responded 
anamnestically to a single injection of 
purified diphtheria toxoid, producing 
on the average slightly greater amounts 
of antitoxin than did a group of es- 
sentially data 


are in general agreement with the re- 


normal controls. These 
sults of studies of poorly nourished pa- 
tients by Balch' and also are in accord 
with observations this 
laboratory”. The ability to produce 
antibody was apparently unrelated to 
the age of the patient or the severity of 
malnutrition 


previous from 


It was also not related 


BOCk, 


ASES 
THE INOCULATION 
CONTROLS 


SIEGEI 


to the amvunts of serum albumin, glob 
ulin or total prot Ins present immedi 
ately the 


This is in accord with previous observa 


before Injection of toxoid 
tions on the intensity of 
the 


and preumor OCcCUS 


immunologic 


response following injection ol 
diphtheria toxoid’ 
polysaccharide* in patients with ab 
normal amounts of serum proteins. Th 
only significant relationship determined 


was between the amounts of circulat 


ing antitoxin found before the Schick 
test and the maximum measured abso 
lute increases attained after imocula 
tion of toxoid. This relationship w: 
OF DIPHTHERIA ANTITOXNIN TO PRI 


50 LE PURIFIED DIPHTHERIA 


Pre-S 
( 
OO 
erun 16.69 
O4 ( 


constant in both groups and was chat 
the fact that, in 
the greater the amount of 
antitoxin before 


reater was the 


acterized by Venera 
circulati 
prese nt inoculatio 
with toxoid, the 
subsequently produced 


1. The 


toxin produced by 


Summary. mounts of ant 
Schick-negatir 


patients with severe wounds and hyp 


albuminemia and Il normal Schi 
negative persons following the int 
muscular injection of 50 Lf purifi 


diphtheria toxoid were measured 
titration in the skin of rabbits. 

2 Comparison of the maximum m« 
antitoxin found 


ured amounts of 


both groups revealed that the sever 


to 
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wounded patients had, on the average, 
slightly greater amounts of antibody 
than the controls. 

3. The only apparent significant re- 
lationship between the condition of the 
patie nts or controls before inoculation 


PATIENTS TO PRODUCE ANTIBODY 25D 


with toxoid and the amount of anti- 
toxin subsequently produced was the 
general tendency for the magnitude of 
immunologic response to be dependent 
on the amount of pre-Schick circulating 
antitoxin. 
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PROBENECID, P-(Di-n-propyl sulfa- observed under metabolically con 
myl Benzoic ac id® is in use clinically trolled conditions tor « h inges In nitro 
in the management of chronic gout*?® gen, phosphorus, sodium, potassium 


The serum uric acid is decreased and uric acid balance. Renal functions 
is a result of the blockade of the tubu determined by clearance technique 
lar re ibsorption of urate*!*, Other and the renal extraction of para-amino 


characteristics of probenecid as an en hippurate by means of the intravenous 
zyvmatic inhibiting agent have been re- catheter tec hnique have also been de 
ported by Beyer*?* and Boger*. Pre termined 
liminary observations reported by Hoff 
] 1 th | t] Methods. Observat ot 14 patient 
man et a showed that hypoparathy using standard balance: bitin. ima 
roid patients, during probenecid ther consisted of pretreatment control, treat 
py, developed a fall in serum phos ind post treatment perl lastir > OF 
phat concentration followed by a very days per period; th rter perl was \ 
; : in 3 non-gouty patient who were fed 
slow rise in serum calcium. It was sug- 1 diet Ti 
ale ne pate Were I me 
gested that this action might be ob- 4) 4 metabolic ward eat = caniaiailiel 
served in the absence of the parathy- alyzed diet The dietary intake wa desi 
roid regulatory effect. Tetanic symp- nated to contain: protein, 65 gm.; fat, 55 gu 
Ci drate, 140 calories, 1300 dius 
toms were relieved in a few days. ibohydrat ; : 
200 mg.; potassium L900 m¢g.:; ph sphoru 
Because of the possible significance  5=¢ mg.; calcium, 3100 mg.; and purin 
under prolonged treatment with pro- 350 mg. One patient (A.A.) ate a simil 
benecid of this effect on phosphate ex- diet except that the phosphorus intake 


he ct lieta nt | 
cretion in various disease states as well 6000 mg. per day. Th tual dietary inta 
was calculated on the basis of weighed 


as in gouty patients, the present study alyzed aliquots. Fecal excreta wer anion 


was undertaken. Seven patients with }y means of the marker method in period 
gout and seven without gout have been quots and analyzed for nitrogen by a mi 


*Supplied by Sharp & Dohme, Inc. 
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Kjeldahl method with distillation into boric termined, using a Beckman flame photometer. 
cid. Phi phorus was determined by a color- Blood used in the determinations was collect- 
retri ethod?. Calcium balance was also ed through a stopcock manifold 2 minutes 
tudied in these patients, determined by the prior to midpoint of each 10-minute period. 
eth f Shohl and Pedley. Sodium and po- Urine samples were obtained through an in- 
determined by the use of a dwelling catheter, using a_ distilled water 

I { e photometer. Urine was col washout technique. Uric ac id was also de- 

1 in t-hour aliquots and analyzed for termined in each plasma and urine specimen. 

tit by modified Jaffe reaction), nitro These standard renal function studies for 
hosphor sodium, potassium, and uric GFR, uric acid clearance, and sodium and 

The fluid intake was 3000 cc. per 24 potassium excretion, were confirmed by means 

urs. Blood electrolytes, proteins, and hema of 2 consecutive one-hour periods. In the 
rits we termined at frequent intervals latter observations, endogenous creatinine 
arily ts and other pertinent clinical clearance was determined and 
ere recorded. Probenecid was given and plasma specimen analyzed for uric acid, 

e ot OO gm. eve ry 6 hours sodium, and potassium. The prin ipal reason 

treatment period for this was the suspected difficulty of analyz 

Stand ferential renal function tests’ ing for small quantities of uric acid in the 


\ particular day of each shorter standard periods An additional non 


PABLI EFFECT OF PROBENECID ON NITROGEN BALANCH 
\ \ } \ 
) / ( dD ( dD ( dD 
2 2 1 
’ 7 4 3 4 0.1 
‘ - ‘ 7 04 1.9 
Non-G P 
( { ) 7.4 6.9 
) 7 ‘ 2) 1 
( ntr P=p lrug 
All figures refer t ims per da 
5 of the patients with gout. These gouty patient was studied by means of renal 
lor n the first day 6 hours after the vein catheterization to determine the extrac- 
the id day, the fifth day, and tion of PAH before and after the use of 
eventh day of each period in the respec- probenecid at a dose of 1 gm. every 6 hours, 
tudic this distribution was used in which was twice the dose used in the other 
r to establish the consistency of the renal patients. 
ts. Glomerular filtration rate (GFR) was 2 
the clearence of ond Results. 1. NrrRoGEN BALANCE. From 
tinine (endogenous) which was analyzed Table 1, it can be seen that patients, 
the methods of Roe? and Bonsnes® re- RR, M, and H, were in approximate ni- 
tively. Para-amino-hippurate (PAH) at 


trogen balance. Patient B showed evi- 
i levels of 2 to 4 mg. per 100 cc. an- t B sh 
| by the method of Smith. et al.5. was dence of negative nitrogen balance in 
to measure renal plasma flow (RPF). the treatment and post-treatment per- 
imum excretory capacity (Tmpay )of the jods which was attributed to an acute 
tubules was ager febrile gout attack. Patients Pa. and 
5 to 70 mg. of PAH in 100 cc. yd. ; 
were in negative nitrogen balance 
ercury puny Was used to maintain con- ] ll 1 } 
infusions of PAH and inulin. Sodium throug out a pe whicn 
potassium in plasma and urine were de- been attributed to a slow progressive 
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weight loss since the metabolic diet was 
lower in protein and calories than his 
accustomed large food intake. Patient 
\{ demonstrated in a milder form the 
corollary observation in the opposite 
direction (mild positive balance) for 
precisely the opposite reasons. The 7 


additional non-gouty patients showed 


D, MOYER: 


of sodium and potassium in the 5 pa 
tients with gout who were subjected 
to renal studies. This balance was con 
firmed by the metabolic peried an 


alvses of urine, feces, and diet in all 
14 patients 
3. SPECIFIC RENAL FUNCTIONS. The 


specific renal function tests are tabu- 


reasonably constant nitrogen equil- lated (Table 3) individually. The pa 
ibrium. Thus, it can be stated with tients with gout had impaired renal 
TABLE 2.—EFFECT OF PROBENECID ON RENAL TUBULAR REABSORPTION Ol 
SODIUM AND POTASSIUM IN 5 GOUTY SUBJECTS 
Sodium 
Pat Cc D P ( dD P 
13.9 14.6 11.5 $2 10 
3 12.2 12.5 13.2 24 27 30) 
M 3.4 3.3 3.7 12 
H 11.3 12.2 74 1 
P 15.0 18.0 15.0 10 36 40 
Average 11.2 11.9 36 0) 29 
Ave ige 
t Contro 100 104 101 100 99 87 
( ontrol D=drug P=post-drug contr 
Values expressed as milliequivalents/ minute 
rABLI EFFECTS OF PROBENECID ON RENAL FUNCTION IN 5 GOUTY SUBJECTS 
GFR CPAH Tmpan 
P ( D P ( D P ( D / 
1 57 63 82 438 $49 523 109 90 10 
9] 98 97 515 685 955 11 ut 
M 25 25 29 195 122 246 7 16 2 
H 53 54 +6 $52 +67 $29 71 $4 
P 110 109 110 642 755 640 Q5 64 w4 
Averag 67 70 73 $28 196 $59 59 
Averag 
f Con 100 104 11] 100 110 109 100 66 
GFR = glomerular filtration rate =clearance of inulin (ec./n 
CpanH=clearance of PAH (cc./min.)=renal plasma flow 
TmpaH =maximum tubular excretory capacity of PAH (mg. min 
reasonable certainty that there was no function as indicated by a depress« 


demonstrable effect on nitrogen bal- 
ance which could be directly attributed 
to probe necid. 

2. SODIUM AND POTASSIUM BALANCI 
Table 2 illustrates that there was no 
effect of probenecid on sodium and 
potassium balances. This shows rela- 
tively constant values in all periods for 


the rates of renal tubular reabsorption 


GFR (average 67 cc./min.) which w: 
not altered by probenecid. The dru 
did not alter PAH clearance (RI 
average 428 cc./min.) at a dose of 
gm. daily. It did depress the Tm, 
to an average of 66% of control (fr 
83 to 59 mg./min.). This returned t 
ward the control value (77 mg./mit 
following therapy. These effects w« 
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consistent as studied at various times this larger dose of probenecid, the 
throughout the 7-day treatment period. Cp), was reduced significantly, an ef- 
The PAH clearance and actual RPF fect not seen at the usual dos: ges ad- 
measured by the Fick principle with ministered to the other patients, al- 
renal vein and femoral artery speci- though the maximum tubular excretory 

capacity for PAH was definitely de- 
= yressed. At the larger dosage used in 
PABLE 4. EFFECT OF PROBENECID ON | | 5 
THE RENAL EXTRACTION OF PAH IN the one patient subjected to the renal 
ONE NON-GOUTY SUBJECT extraction study, the Tmp,, was de- 
( DD pressed even further, in fact, to such 
Extraction of PAH 84 50 39 +a degree that even Cp,,, was also de- 
117 56 +8 pressed. 
782 408 52 ~ 
i . y 4. URIC ACID EXCRETION. In Table 5 
PAH (Actual RPE 834 147 89 are tabulated the effects of probenecid 
on uric acid clearance in 5 patients 
( ontrol D =drug 
D°; =% of control with gout who were subjected to renal 
FABLE 5 EFFECT OF PROBENECID ON URIC ACID CLEARANCE 
IN 5 GOUTY SUBJECTS 
Cua" Ca 100 
P ( D r 4 D P ( D P 
R 6.0 12.0 7 5.0 1.8 7.2 92 16 7 
B 11.0 31.0 14.0 + 6 1.0 3.7 12 $2 14 
Ni 3.8 6.6 5 0 1.5 0.9 1.7 16 27 16 
H 11.0 20.0 7.6 $0 2.5 3.2 15 28 9 
8.2 17.8 8.5 3.5 4.2 14 26 12 
is \verage 8.0 17.5 8.4 $.7 1.6 +0 13.2 25.8 11.6 
\verage 
f Contr 100 211 107 100 +6 107 100 196 8S 
* Cu. a.=clearance of uric acid (mg./min 
1( ** Tu. a.=tubular reabsorption of uric acid (mg. min 
*** © in=clearance of inulin (cc./min. 
8 ens were studied in a non-gouty indi- | studies. This was increased to an aver- 
idual employing a larger dose of 4 age of 211% of control (from § to 17.5 
m. daily (Table 4). mg./min.). Tubular reabsorption of 
In the later study, when the RPF uric acid was depressed to 46% of con- 
ileulated as the clearance of PAH _ trol (from 3.7 to 1.6 mg./min.), and the 
sing the conventional value for PAH — ratio of uric acid clearance to inulin 
traction (92%), there is an apparent — clearance was increased to 196% of con- 
“ ecrease in RPF to 52% of control (from trol (from 13.2 to 25.8). These results 
- 52 to 403 cc./min.). On the basis of | were confirmed using one-hour clear- 
= e Fick principle calculation, there ance periods, as well as the standard 
| is no significant change in RPF periods. All these effects returned to 
if rom 834 to 747 cc./min.) sinee there the control level in the post-treatment 
is a depression of extraction of PAH _ period. Furthermore, the changes were 
2 59% of control (from 84 to 50%) and quantitatively similar on all ‘days of 
' maximum tubular excretory capacity — the treatme nt period. In all 14 patients, 
7 PAH to 48% of control (117 to 56 there was a_ significant depression 
i 
as min.). It is to be noted that, at (more than 20%) in the serum uric 
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acid during the treatment period with 
return to control levels in the post 
treatment period. 

3. PHOSPHORUS BALANCE. Table 6 pre 
the data of the 
fecal phosphorus excretion as influenc 


sents from analysis 


ed by probenec id. Wet fecal weights 
the 
determination of phosphorus and nitro 


The ratios of these 


were used in the calculation for 


ven concentrations 


concentrations were calculated. The 
first 5 patients in this study had gout 
and these patients demonstrated at 
least a tendenev toward an increase in 
the ratio of concentrations of phos 
BLI EFFECT OF PROBENECID ON 
H 
N ( 
} 
| 
B 
\ 
I 0 


phorus to nitrogen in the feces, sug- 
gesting that probenecid might produce 
an increased excretion 
through feces 
was increased to 14 patients, 7 with 
and 7 without the final 
indicate statistically signifi- 


cant increase in the excretion of phos- 


phosphate 
However, as the study 
gout, 
data no 
phate via the feces during probenec id 
therapy. There was also no change in 
calcium balance in these patients. The 
patients studied presented no evidence 
of parathyroid dysfunction. 

Discussion. Probenecid is the second 
of a series of compounds which have 


FORD, 


mide, creatinine mannitol, e¢lucose 
arginine, urea sodium potassium 
chloride, or inorganic phosphate 
FECAL EXCRETION OF PHOSPHORI 

Howeve1 Hotiman Pascale an 

Dubin"! reported a clinical effect 


MOYER: 


been studied by Bever et al. in the cor 
relation of chemical structure with the 


inhibition of specific renal tubular 


transport mechanisms. Probenecid in 
hibits the renal tubular secretion of 
penicillin, para amino-hippuric acid 


para amino-salicy lic acid and pheno 
sulphonphthalein; it inhibits the renal 
tubular reabsorption of uric acid 

The compound has been shown to have 
effect the tubular 


port mechanisms for N-methyl nicotina 


no on renal trans 


probenec id in hypoparathyroid patient 
characterized by fall in serum pho 
slow rise ll 


ot 
tanic symptoms. It se¢ med worthwhil 


phate concentration and 


serum calcium with subsidence 


tor us to make observations on pate nt 
with normal parathyroid function uw 
der probenecid therapy for two r 

sons: 1) to ascertain a possible sourt 
of toxicity due to hypercalcemia on 

phosphate depletion in patients wil 
gout who were receiving probenec 
over long periods of time; and 
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ascertain another enzyme system cap- 
able of inhibition by probenecid which 
might offer a therapeutic approach to 
pathologic states associated with phos- 
phate retention. The data of this study 
demonstrate no significant increase in 
fecal (or urinary) excretion of phos- 
phate during probenecid therapy. Per- 
haps in pathologic states associated 
with phosphate retention such as in 
parathyroid deficiency there may be a 
available for 
vy a substance such as pro 


transport mechanism 
k Tar 


enecid. Certainly the regulatory. ef.- 


tect of par ithormone is not available 
nd this may present just such an op- 
portunity as mentioned. Unfortunately, 
we have not been able to study such 
vatients by techniques of this study. 

Finally, our data further document 
the established effects of probenecid in 


the enhanced uric acid clearance with- 


out change in other renal hemodynamic 
functions, the depression of extraction 
of para-amino-hippurate by the renal 
tubules, and the absence of effect on 
nitrogen, sodium, and potassium bal- 
ances. 

Summary. Seven patients with gout 
and 7 patients w ithout gout have been 
studied under controlled metabolic con- 
ditions. 

In these patients with normal para 
thyroid function no significant effect on 
phosphate excretion (fecal or urinary ) 
due to probenec id was observed. 

Further evidence is presented of the 
effect of probenecid in enhancement of 
urate clearance and the depression of 
para-amino-hippurate excretion by the 
kidney. The absence of effect on nitro- 
gen, sodium, and potassium balances 
is also presented. 
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One of the dominant disturbances 
in hyperparathyroidism is considered 
to be 


phorus excretion. 


an abnormality of urinary phos- 
De spite emphasis on 
little attempt has 
this abnormality 
as a diagnostic test in hyperpar: athy- 


hyperphosphaturia, 
been made to utilize 
roidism. This study attempts to prov ide 
a test which is sufficiently simple, re- 
liable and reproducible for use in the 
average hospital laboratory. 
Administration of parathyroid ex- 
tract has been shown to increase phos- 
phorus excretion in the urine‘. 
ford and 
strated 
sorbed to filtered phosphorus after the 


Craw- 
demon- 
a lowered ratio of renal reab- 


his associates have 


administration of parathyroid extract 


and have suggested that this change 
may be the cause of the phosphate 
diuresis They produced a_ similar 


lowering of the ratio of reabsorbed to 
filtered phosphorus in both human 
subjects and experimental animals by 
feeding a high phosphorus diet. His- 
tologic examination of the parathyroid 
tissue in these animals showed hyper- 
trophy and hyperplasia. 

Sirota measured the tubular reab- 
sorption of phosphorus in two subjects 


This 
+ Presente d at the Southern Section, 
29, 1953. 
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with hyperparathyroidism before and 
after removal of parathyroid tumors, 
using simultaneous renal clearances of 
inulin and phosphate under 
loads"®. He 


reabs« rpt ion ot 


varving 

phosphate found a de 

creased yhosphorus 
| | 


which rose toward normal after opera 


tion. 

Methods. For the present studies sul 
jects were placed on a diet containing mod 
erate and constant amounts of calcium and 
phosphorus for 3 to 5 davs. Fasting l- to 4 
hour urine specimens wert obtained under 
moderate hydration ind = blood specimer 


were drawn midw iv in the collection perio 


Catheterized urine collections were obtaine: 
in femal patients and male subjects wet 
trained to void completely Both blood an 


in ily: d for 


urine samples were phosphor 
by the method of I iske ind Subberow® an 
for creatinine by the method of Clark an 


hompson?. 
The per 


phorus is calculated as 


] 


renal f 


cent re absorption of pho 
shown in Fig. 1. Th 
phosphorus In mg pe 


filtration 


product of the serum 


cc. and the glomerular rate 


measured by endogenous creatinine clea 
ance) estimates the phosphorus appearing i 
the glomerular filtrate per minute, (GFP 
The difference between this value and tl 


minute urinary excretion of phosphorus est 
mates the reabsorbed by tl 
renal tubules per minute (TRP The rat 
of the phosphorus reabsorbed to that filter: 


phosphor us 


study was supported by the William Wade Hinshaw Cancer Research Fund. 


New Ork i 


Hinshaw Cancer Research Fellow. 
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ultiplied by 100 calculates the per cent 
nal phosphorus reabsorption. 
Results. Figure 2 compares the per 


cent renal reabsorption of phosphorus 
10 control subjects and 3 instances of 
lvperparathyroidism. Per cent reab- 
orption of phosphorus in the control 
subjects demonstrated a mean value of 
91.3 with a standard deviation of 
3%. These values held over a wide 
range of urine flow, varying from 2 to 
Il ce. per minute and with varving 


thyroidism, but the per cent renal reab- 
sorption of phosphorus stayed within 
the narrow range of normal through the 
infusion. However, when 400 units 
of parathyroid extract® were added to 
the calcium infusate, and the procedure 
repeated in identical fashion in the 
same subject, as demonstrated in the 
lower portion of Fig. 3, there was a 
marked fall in the per cent tubular 
reabsorpion of phosphorus to levels of 
60%. Creatinine clearance values and 


RENAL PHOSPHORUS REABSORPTION 


Cop x SERUM P 


GFP - UP 


| ] Calculation of per cent 


crees of ward activity from comple te 
1 rest to full ambulation. The 3 in- 
ices of hyperparathyroidism showed 
lepressed renal reabsorp- 
mn, averaging 58%. All 3 of these pa- 
nts had marked hypercaloesnia. 
lo evaluate the effect of hypercal- 
mia upon per cent tubular reabsorp- 
n of phosphorus several normal sub- 
ts were infused with 600 mg. of 
ium over a 3-hour period. Figure 
llustrates a typical response to this 
t. As shown in the upper portion of 
diagram, there was a marked rise 
ilcium to levels seen in hyperpara- 


Parathyroid 


lOO 


GFP 


TRP 


% TRP 


renal phosphorous reabsorption. 


serum calcium levels in both tests were 
comparable. 

Figure 4 illustrates the findings in a 
55-year-old white male with primary 
hype rpar: athyroidism and moderate 
renal impairment. The serum calcium 
ranged between 14 and 16 mg. per 100 
ce. The per cent renal phosphorus re- 
absorption was markedly depressed be- 
low the normal range, averaging 65% 
on 6 determinations. The creatinine 
clearance was reduced, ranging be- 
tween 50 and 80 cc. per minute per 
1.73 square meters. The plasma creatin- 
ine averaged 1.5 mg. per 100 cc., and 


extract for this study was generously supplied by Lilly Research Division. 
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the patient demonstrated a mild azo 
tema. 

On the tenth dav of 
thvroid adenoma was removed. Imme 


study a para 
diately tollowing surgery, there was a 
transient rise in serum phosphorus to 
normal limits followed by a rapid fall 
6 hours later to the previous low level. 
The serum calcium declined rapidly 


KYLE: 


pel cent renal phosphorus reabsorption 


occurred without any demonstrable 


improvement ‘n renal function 


denced by a persistently low creatinine 


as CVI 


clearance, and without any change in 


serum phosphorus concentration 


the filtered load of phos 
phorus remained essentially unchanged 


| herefore 


but the kidnevs were re absorbing prac 


191.323.3 


NORMAL 


RENAL PHOSPHORU 


S 
in 


REABSORPTION 


HYPE RPARATHYROIDISM 


reabsorption in hyper] 


rathy: idi compare 1 wit 


yntrol subje cts 


ind throughout the next 6 days both 
serum calcium and phosphorus remain 
ed at I Within 24 


sul values. 
hours after operation the per cent renal 


ynormal 
phosphorus reabsorption had risen to 
supernormal levels of 97 to 99% where 
it remained throughout the next week 
of observation, then returning to within 


normal limits. This dramatic change in 


tically LOO% of filtered phosphorus an 
This 


that the initial depression in per cent 


excreting almost none indicate 
renal phosphorus reabsorption was pre 
duced by the excessive parathyroi 


hormone 


and was not secondary to th 
renal disease. 
Discussion. 


cent renal phosphorus reabsorption 


estimation of 


pe 


| x 
X 
xX 
| 
Per cent renal phosphorus | 
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this study utilizes endogenous creatin- 
ine clearance as a measurement. of 
glomerular filtration rate. Simultaneous 
clearances with inulin suggest that en 


dogenous creatinine clearance is not 


HOURS 0 


RUM | 


magnitude of this difference is so small 
that endogenous creatinine clearance is 
a satisfactory clinical substitute for inu- 
lin clearance even in the presence of 
imparied renal function’. Furthermore, 


| 


rorathormone 


hypercalcemia on per cent renal phosphorus reabsorption. Upper diagram: 


onse t cium infusion. Lower diagram: 400 U. of parathyroid extract added to 
calcium infusate. 


exact measurement of glomerular 
tration rate im the normal individual, 
id with progressively greater impair- 
ent of renal function, the correlation 
tween clearances of inulin and crea- 
line is even poorer*. However, the 


the striking difference in per cent renal 
phosphorus reabsorption between nor- 
mal hyperparathyroid subjects 
minimizes the significance of any minor 
error acquired in the estimation of 
glomerular filtration rate. 


Tal 
| 
Effect of 
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It is well established that chronic 
renal insufficiency may cause hyper- 
function of the parathyroid glands. 
Goldman measured the per cent tubu- 
lar reabsorption of phosphorus in pa 
tients with varying degrees of severe 
insufficiency inulin clear 


renal using 


ance®, He found progressive lowering 
of per cent reabsorption, which reach 


ed zero at glomerular filtration rates of 
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appear, from the studies depicted in 
Fig. 4, that the effects of excessive en 
dogenous parathyroid horomone on pet 
cent renal phosphorus reabsorption will 
be manifest even with moderate renal 
impairment. 

Handler has criticized the concept 
advanced by Crawtord, that the phos 
phate diuresis that results from the ad 
ministration of parathyroid hormone is 


20 cc. per minute. Only at filtration caused by a lowered ratio or renal 
SURGERY 
DAY 2 40 2 13 4 15 16 24 «25 
—* 
SERUM = 
P Ca 
3 — ie 
Yo 
RENAL 
PHOS 
REABS 
Cor 
73m? 
Fig. 4 Change in pet cent renal phosphorus reabsorption in 1 patient vith primary hyp 


parathvroidism itter remo 


rates below this value was hyperphos 
phatemia observed. We have studied 
a limited 
renal 


number of patients with 


chronic insufficiency and have 
also demonstrated a dec reased per cent 
renal reabsorption of phosphorus. Con- 
sequently, measurement of per cent 
renal reabsorption of phosphorus would 
have limited usefulness in the detec- 
tion of primary hyperparathyroidism in 
the presence of advanced renal insuf 


ficiency. On the other hand, it would 


of a parathyr 


] 


reabsorbed to filtered phosphorus’. at 


believed. on the basis of Crawford 
data and further studies of his ow) 
that intravenous parathyroid extra 


raises glomerular filtration rate, ther 
by causing increased phosphorus « 
cretion by increasing the filtered loa 
of phosphorus. However, subcutaneor 
administration of parathyroid extra: 
produced a phosphate diuresis withor 
significant elevation of the glomerul 
filtration rate. This effect was appa 
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ently the result of a decreased tubular 
reabsorption of phosphorus. 

Kleeman administered intravenous 
parathyroid extract to 6 control sub- 
jects, and produced an immediate in- 
crease in urinary phosphorus excretion 
nd a fall in the per cent tubular reab- 
sorption of phosphorus’. In no_ in- 
stance was there a significant rise in 
tlomerular filtration rate. He attribut- 
ed the phosphorus diuresis to a de- 
pressed per cent tubular reabsorption 
of phosphorus, but suggested the addi- 
tional possibility that parathyroid ex- 
tract had stimulated the tubular secre- 
tion of phosphorus. The administra- 
tion of parathyroid extract to several 
children with chronic renal insuffi- 
iency failed to increase urinary 
phosphorus excretion or further lower 

already depressed per cent tubular 
reabsorption of phosphorus. 

Stewart and Bowen deny that para- 
thvroid extract exerts any direct hor- 
monal effect upon the kidneys! In- 
ictivation of pari athvroid extr: ict did 
not alter the phosphorus diuresis pro- 
luced by its injection and a_ similar 
nerease in urinary phosphorus excre- 
tion Was produced by intravenous in- 

ction of extracts of spleen and thymus 
repared in a manner similar to that 

ed for the preparation ot active para- 
yvroid extracts. No water diuresis 
curred and they considered the 
nal effect of pari athyroid extract to 
an artifact and not due to direct 
rmonal activity. Glomerular _filtra- 
mn rates were not measured in their 
periments. Regardless of the cause of 
perphosphaturia, which accompanies 
injection of parathyroid extract, it 
obvious that ‘excessive endogenous 
rathvroid hormone does affect tubu- 
reabsorption of phosphorus, as dem- 
strated in Fig. 4. This patient with 
perparathyroidism showed a greatly 

\inished renal phosphorus reabsorp- 


1. Removal parathyroid aden- 


oma did not affect glomerular filtra- 
tion rate, but abruptly increased the 
tubular reabsorption — of phosphorus 
from 65% to 99% of the filtered load. 
Sirota also found that removal of a 
hyperfunctioning parathyroid adenoma 
in two patients re ‘turned the de ‘pressed 
tubular reabsorption of phosphorus to- 
ward normal without any effect upon 
the glomerular filtration rate!”. 

Depressed per cent renal phosphorus 

eabsorption may be seen primary 
wns tubular disease such as the de- 
Toni-Fanconi syndrome or in the sec- 
ondary hyperparathyroidism associate 
with other forms of rickets. Crawford 
has lowered the per cent tubular reab- 
sorption of phosphorus by high phos- 
phorus intakes, but these were far in 
excess of the normal dietary intake of 
phosphorus. These conditions should 
be easily differentiated from primary 
hyperparathyroidism as a cause for a 
decreased per cent renal phosphorus 
reabsorption. 

Measurement of per cent renal phos- 
phorus reabsorption would, therefore, 
seem to be helpful in the diagnosis of 
primary hyperpar: ithvroidism. It may 
be performed in conjunction with the 
usual blood studies for hyperparathy- 
roidism and will require only the addi- 
tional calculations of endogenous crea- 
tinine clearance and urine phosphorus. 

Summary. In control subjects per 
cent renal phosphorus reabsorption 
demonstrated a mean value of 91.3 3 
3.3%. Three instances of primary hy- 
perparathyroidism averaged 58% renal 
phosphorus reabsorption. Elevation 
of serum calcium in normal subjects 
failed to alter the normal per cent 
renal phosphorus reabsorption; how- 
ever, addition of parathyroid hormone 
to the calcium infusate produced a 
fall in per cent reabsorption to levels 
similar to those seen in hyperparathy- 
roidism. A case of primary hyperpara- 
thyroidism with moderate renal insuf- 


2OS MEASUREMENT OF PER CENT 
ficiency demonstrated a rapid rise in 
per cent renal phosphorus reabsorption 
from low levels to supernormal values 
removal of a 


immediately following 


parathyroid adenoma without appar 


RENATI 


PHOSPHORUS REABSORPTION 


ent improvement in renal function. The 
measurement of per cent renal phos 
phorus reabsorption appears appli 


cable to the detection of primary hy per 
parathyroidism. 
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CIRCULATING ANTITHROMBOPLASTIC ANTICOAGULANT: 
INEFFECTIVENESS OF CORTISONE 
AND CORTICOTROPIN 


By Mercepes V. TorrEGROSA, PH.D. 


FRANCISCO RAMos-MorALEs, M.D. 


Epuarpo Pons, JR., M.D. 
\. M. pe Anprino, M.D. 


AND 


R. S. Diaz Rivera, M.D. 


om the Departments of Pathology and Medicine, University of Puerto Rico, School of 
Medicine and the San Juan City Hospital, San Juan, Puerto Rico) 


Duninc the past 13 years 32 cases 
{ hemophilia-like disease with a de- 
ionstrable circulating anticoagulant 
ive been described. Although the 
xact mechanism for the bleeding ten- 
encyv is not definitely known, it ap- 
ears as if the circulating anticoagulant 


nhibits the formation of active throm- 


oplastin, leading to a marked prolong- 
tion of the coagulation time. Both 
xes are about equally affected and 
me of the reported cases presented a 
mily history of bleeding, except 
here the condition was associated 
ith hemophilia. The bleeding mani- 
tations are similar to those of hemo- 
hiliacs but severe hemorrhage from 
gastrointestinal tract, in the root 
the tongue and hematuria are com- 
nly observed. The patient is usually 
apacitated since bleeding may occur 
ther spontaneously or after very mild 
Wha 
lreatment has been generally un- 
cessful, and blood, plasma and anti- 
nophilic globulin have failed to cor- 
t the bleeding tendency. In view of 
paucity of reports and the divided 
nion on the effect of ACTH and 
tisone in this condition?”:!3> we felt 
tified in reporting the following case. 


Case Report. M. H., a 36-year-old, white 
primigravida, Puerto Rican housewife, was 
admitted to the Obstetrical Service of the San 
Juan City Hospital on November 25, 1950 
\fter spontaneous delivery she had a profuse 
uterine hemorrhage requiring several plasma 
and blood transfusions. She belonged to 
blood group O, type Rh; (CDe). The infant 
was normal; she has never exhibited any 
bleeding tendency. The patient was read- 
mitted on December 13, 1950, because of 
recurrence of severe uterine and_ gingival 
bleeding and the appearance of large, gen- 
eralized, subcutaneous ecchymoses. After sev- 
eral blood transfusions she was submitted 
to a dilatation and curettage. Pathological 
studies revealed decidual tissue and acute en- 
dometritis. The uterine and gingival bleed- 
ing persisted until January 21. By that time 
she fad received 9.5 liters of blood with no 
untoward effects except for chills and urticaria 
in two instances. Large doses of vitamins C 
and K, protamine sulfate and _ testosterone 
were administered to no avail. The patient 
was admitted to our Medical Service on 
May 23, 1951, because of hemarthrosis of the 
left knee, large subcutaneous hemorrhages in 
the legs, extensive intralingual hemorrhage 
with dysphagia, low grade fever, and amenor- 
thea. Improvement followed absolute bed 
rest, and two 500 cc. fresh-blood transfu- 
sions. 

The coagulation defect remained unaltered 
after the intramuscular injection of cortisor 
in doses of 50 mg. every 6 hours from June 
16 to June 28. In spite of therapy there 
was bleeding into the left knee joint and gross 
hematuria. The latter persisted for 10 days. 
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No clinical improvement was observed with 


the administration of ACTH by continuous 
intravenous drip in daily doses of 15 units 
in 500 ce. of 5% glucose in water from October 


to October 13 195] 
ing trom intermittent 


She continued suffer 


subcutaneous hemor 
rhage knee, 
ankle, hip and shoulder joints, requiring seven 
additional hospitalizations for variabl 


TES 


spontaneous hemarthrosis of the 


inter- 
vals, Phe bleeding episodes occurred spon 

ly, after light activity or mild trauma 
Mild urticaria appeared after the adminis 


taneous 


tration of phi nobarbital on several occasions 


This phenomenon had no relation to the 
ctivity of the circulating anticoagulant. 
I rom M h 5 to Mare h 9 5 she r¢ 
ived rtisone orally in the following doses 
rABLE 1.—COAGI 
\ ul Finding 
late le tcount Dire t methoc 


Bleeding time 

Clot retraction 

Capillary fragility (Rumpel 
Leeds 

Serum calcium 

Plasma fibrinogen 


Serum proteins 


Prothrombin time 

technique of Quick 
Labile factor" 
Stable factor 


ome 


{hy Findinas 


Lee and White 


Prothrombin consumption 


Clotting time 


Thromboplastinogs n activity 


75 mg. every 6 hours for 2 days, 50 mg. every 
6 hours 
for 8 days 

picture ren 


ble eding 


quent hemarthroses 


sd Lys and 50 mg. eve ry 8 hours 
1 total dose of 2.4 gm. The clinical 
1ained gingival 
fre- 
She was bedridden since 
May, 1953, because of ankylosis of the right 
knee 


unaltered with 


generalized ecchymoses and 


ind hip joints with shortening of the 


leo 


right leg. A massive retroperitoneal hemor- 
rhage ippr ired on November 28. 1953. and 
exitus supervened from shock on November 


29, in spite of repeated blood transfusions. 
The results of the studies of the coagulation 
mechanism, repeatedly performed during this 
patient’s numerous hospitalizations, are 
fable 1. The normal prothrombin 


pre - 
sented in 


time, labile and stable plasma factors, bleed- 
ing time, clot retraction, tourniquet test, 


Al. 

platelets, and fibrinogen indicate that the co 
defect 
thrombinemia, 


duc 


ot 


agulation was not to hypopro 


deficiency accelerators of 


the conversion of prothrombin, inhibitors of 
thrombin, platelet abnormality, nor lack 
fibrinogen. The prolot ed coagulation time 
abnormal thromboplastin wen activity test an 
the very high residual serum prothrombi: 
pointed toward an interference with the Su] 
ply or action ot active thromboplastin Th 
tests for a circulating anticoagulant perform 
by mixing the patient’ blood with norm 
blood in different proportions, revealed a pr 
longation of the coagulation time from 
minutes 44 seconds to 28 minutes Table 2A 
The residual serum prot] bin of tl 

tures was high The patient's plasma p 
LATION TESTS 


LSO,000 to 240,000 « 


1.5 to 2 min 

( ompl te in 2 hon 

Normal 

9 mg. per 100 c« 

0.220 per 100 

6.4, albumin 4.2, 5 
2.4 gm per LOO « 

Patient 14 se« 

Control 14 sec 

Normal 

Ni rmal 

25 to 62 min 


100 resi 


prothrombin 


12 sec 


longed the 


plasma 


cat time or nor 
2B [This indicates 
defect 
a circulatir 


coagulation wa determined 


ot 


intithromboplasti 


presence inticoagular 


The 
mined with serial dilutions of thrombopla 
from rabbit’s bi 


Wwe 


ictivity was det 
obtained from human and 


Concomitantly similar determinations 


performed on normal plasma. Quick’s « 
The 
thrombin time was mally prolon 
the highest dilutions of human brain thi 
boplastin as compared with the control. H 
the both the 
the patient's plasma were similar when 1 
bit brain thromboplastin 
would indicate that the circulating antico 
ulant is antithromboplastic, it confir 


stage technique was used patient's | 


abno1 ged w 


ever, results for control 


was used 7 


and 


ls. 
— 
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he findings of others® suggesting the specific- The anticoagulant was neutralized in vitro 
ty of some antithromboplastins against by the addition of placental plasma in a 
thromboplastin of human brain origin. A proportion of 1 to 40, while it was not neu- 
ummary of results appears in Table 3. tralized by normal plasma or blood, (Table 


PABLE TESTS FOR CIRCULATING ANTICOAGULANT 


7 ube 1 4 J 
Patient's blood 2 0.05 0.1 
Normal blood ce l 95 l 9 2 0 
Clotting time (min 37 28 a3 | 5:44 
Serum prothrombin 11 11.5 13.5 35 
Lime sere 


PABLE 2B. RECALCIFICATION TIMES OF MIXTURES OF PLASMA 


Tube 1 2 3 5 
Patient’s plasma (ce 04 0.1 0.01* 
Normal plasma (ce 0.3 0.38 O.4 
CaCl (0.025 M.) (ce 0.4 0.4 0.4 0.4 
Clotting time (min 11:28 9:22 8.0 2:03 
* 0.1 ce. of 1 to 10 dilution 
TABLE 3. THE DETERMINATION OF THE ANTITHROMBOPLASTIC ACTIVITY OF 
PATIENTS PLASMA AGAINST HUMAN AND RABBIT’S BRAIN THROMBOPLASTIN 
Human’s Brain Rabbit's Brain 
Thromboplastin Thromboplastin 
Prothrombin Time of Prothrombin Time of 
Undiluted Plasma (see Undiluted Plasma (sec. 
Dilutions of 
I} hoplastin Patient Control Patient Control 
Undiluted 16 16 16 16.5 
1:4 18 18 17 18 
1:16 22 22 24 23 
1:64 38 35 
1:128 42 $2 45 
1:256 72 60 +4 $3 
1:512 +6 5 
1: 1024 85 74 47 
1: 2048 100 81 54 58 
1: 4096 130 91 56 60 
1:8192 165 100 64 70 


BLE 4A. THE EFFECT OF PLACENTAL PLASMA ON THE CLOTTING AND SERUM 
PROTHROMBIN TIMES OF PATIENT'S BLOOD 


Tube 1 2 3 5 
Placental plasma 0.2 0.15 0.1 0.05 
Patient's blood (« 18 1.85 19 1.95 2.0 
Clotting time (min 6:02 6:04 5:48 6 39 
Serum prothrombin +] 38 +0 $2 11 
time ser 


TABLE 4B.--THE RECALCIFICATION TIMES OF MIXTURES OF PATIENT'S 
AND HEMOPHILIC PLASMA 


Tube 1 4 3 j 6 6 
nophilic plasma 0.1 0.15 0.15 0.5 0.005* 
ent’s plasma (cc 0.05 0.005* 0.15 0.15 0.1 
Cl. (0.025 M.) (ce 0.1 0.2 0.2 0.2 0.2 0.1 
tting time (min 8:20 16:35 15:28 11:00 10:28 11:20 


* 0.05 cc. of 1 to 10 dilution 


nt 


ola TORREGROSA ET AL.: 
1A The recalcification time of a mixture of shown in Figs. 1, 2 ar . The coagulati 
one part of patient's plasma and three parts _ time ranged from 36 to 43 minutes. Thi 
of hemophilic plasma was 16 min. and 35 sec residual serum prothrombin time remain 
is compared to 8 min. and 20 sec. for the unchanged, varving from 11 to 13 second 
hemophilic plasma alone (Table 4B The recalcification — t of the patient 
40 
am 
“, 
32 
4 
24 
9 4 QQ 1 + 
DAYS AFTER YRT NF 
big l he effect of cortisone on patient s lotting time solid li ture { 
it ol patient's blood and 19 parts of normal blood (1 li 
A 


O 2 4 6 


- lO 14 16 


DAYS AFTER CORTISONE 


Fig, 2 The effect of cortisone on the 


residual serum prothrombin time of patient's | 


Si lid line ind of a mixture ot one part ot patient’s blood ind l ) parts of nor val bl 


broke n 


The anticoagulant maintained its activity 
when kept 24 hours at room temperature, 24 
and 10 min. at 61° C. Neither 
cryoglobulins or pyroglobulins 


hours at 5° C 
fibrinolysin 
wer»re observed 

Che laboratory findings immediately before 


during treatment with cortisone are 


line 


plasma was unchange ranging from 
12 minutes. 

Cortisone failed to alter the ictivity of 
circulating anticoagulant. The clotting t 
blood with 19 


of normal blood showed no significant \ 


of one part of patient 


tion as compared wit the value obt 


} rolong 


Ol the 


CIRCULATING ANTITHROMB¢ 


ior to therapy The serum prothrombin 
es Ol thi se mixtures were 10 to 12 seconds 
idicating LOO® residual prothrombin activity. 
I ré ilcification times of 0.1 cc. of a one 
ten diluti of patient’s plasma and 0.3 
of normal plasma were unaffected. All 
ese tests were done with variable amounts 
the p iuient ind normal plasma and blood. 


Comment. The clinical picture and 
boratory findings of this patient sug 
ested a hemophilia-like disorder. The 
d the high 
esidual serum prothrombin time, the 
bnormal thromboplastinogen activity 
st and the 


coagulation time, 


demonstration of a circu- 
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and delivery; 7 associated 
with lupus erythematosus disseminatus, 
pe mphigus, tuberculous adenitis, myo- 
cardial infarction, rheumatoid arthritis, 
chronic nephritis and dermatitis her- 
petiformis, and 2 in whom the appear- 
ance of the circulating anticoagulant 
bore no relation to other discoverable 
conditions! 


pregn 


10 
The exact cause of the disease is not 
clearly The close associa- 
tion of to foreign proteins 
( blood transfusions, pregnancy ) and its 
appearance in conjunction w ith hyper- 


understood. 
exposure 


12 
10 
e 
8 
& oo" 
Ss 
4 
2 


2 4 6 


8 10 12 14 16 


DAYS AFTER CORTISONE 


ortisone on the recalcific 


broken 


ng anticoagulant implied that the 
gulation defect was probably based 
in inhibition of either the produc- 
mode of action of active 
mmboplastin 

of literature 


cases including: 


reveals 32 
12 hemophili- 
circulating anticoagu- 


Survey 


lan 


the 


in whom the 
ippeared after the administration 


remophilic 


or its derivatives containing 
clobulin: 2 who suffer- 


a deficiency of the plasma 


} 


trom 
mbopl: istic component; 9 women in 


m the disturbance coincided with 


ation time of patient's plasma (solid line) and 
of 1 to 10 dilution of patient's plasma and 0.3. c« 


of normal plasma 
line ). 


sensitivity states 
rheumatoid aie ) observed in some 


(lupus ery thematosus, 


instances, would suggest an obscure 
immunological response as to the un- 
derlying cause of the coagulation de- 
fect'. This is further substantiated by 
the demonstration of the passage of 
the circulating anticoagulant through 
the placental barrier®, and the close 
of anticoagulant activity 
with the globulin fractions of the se- 
rum*''. However, this would fail to 


account for the pathogenesis of those 


association 


| 


CIRCULATING 


cases in which exposure to foreign pro- 
teins is 

The remote possibility of an abnor 
mal immunological response as the un 
derlying disturbance justified our trial 


of ACTH and Although 


beneficial effects have been reported’, 


cortisone. 
our findings confirm those of others?’ 
who suggest that these drugs fail to 
alter the coagulation defect. 

There is evidence suggesting that 
when present during pregnancy, a cir- 
culating anticoagulant of antibody na- 
ture may pass through the placental 
barrier and lead to hemorrhagic mani 
festations in the newborn®. It appears 
as if the absence of hemorrhagic mani- 
festations during gestation, the onset 
of the coagulation defect only 24 hours 
after delivery, and the birth of a per- 
fectly normal child militate against the 
appearance of the circulating anticoag- 
ulant as a result of a disturbed immun 
ological response in our case 

The rapid appearance of the bleeding 
tendency after delivery or a tooth ex- 


traction® would favor a sudden dis- 


turbance of the delicate balance be 
tween antagonists and blood coagula- 
tion factors or the activation of a latent 
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defect!*. Whether the abnormal coagu 
lation mechanism is determined by in 
terference with formation or destruc 
tion of active thromboplastin remains 
moot question. 
our patient's plasma to correct the di 
tect of 
would suggest either 


hemophilic plasma in 
of the anticoagulant or absence of ant 
hemophilic globulin'. 

Although the circulating anticoag 
lant may occasionally disappeat spol 
deat] 


taneously after several vears' 
may supervene from extensive bleed 


ing. Blood and blood products have 


failed to correct the coagulation defect 
There is experimental evidence show 
ing that placental plasma _favorab! 
alters the coagulation defect in vitr 
value remains una 


Its therapeutic 
sessed. 
l. he clini al and lab 
atory data on a patient with a cir 
antithromb 
plastic nature are presented. 


2. Death superve ned from shock 


Summary. 


lating anticoagulant of 


sulting from massive retroperiton 
hemorrhage. 
3. Cortisone and corticotropin fail 


to alter the coagulation defect 
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CARDIOVASCULAR STUDIES DURING UPPER RESPIRATORY TRACT 
INFECTION IN NORMAL SUBJECTS*® 


By Henry |. Kowarski, M.D.°° 
RESEARCH FELLOW IN PREVENTIVE MEDICINE 


Davip D. Rutstrerxn, M.D. 


PROFESSOR OF PREVENTIVE MEDICINI 
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ConGesTIVE failure in persons suffer- 
¢ from heart disease is often precipi- 
tated by tract intection. 
hen a wave of acute respiratory dis- 
se strikes a community, much of the 
cess mortality” from nonrespiratory 


respiratory 


ises Which follows in its wake can 
scribed to deaths among persons 

th heart disease*'®. 

Boyer, Leach and White studied a 

ies of 1.000 cases of congestive fail- 
for the etiologic basis of the heart 
ise and the precipitating factors 

There was no 

evident precipitating factor in one-half 
the cases, and one-fifth of the re- 


congestive failure’. 


mainder (one-tenth of the total num- 
| were associated with an upper 
respiratory tract infection. 


he precipitation of some cases of 
cardiae failure might be prevented or 
ast postponed if undifferentiated 


upper tract infection, 
namely, the “common cold” were pre- 
ventable. Failing this, if the mechan- 
ism of the burden imposed by minor 
upper respiratory tract infection on 
the circulation were known, the deleter- 
effect of infection on the 
cardiac patient might be avoided. 
There is evidence that water reten- 
tion! 11,20,22,23,29,33 with 
motic 


respiratory 


ious such 


disturbed os- 
and an appar- 
ent dilution of some electrolytes*!*:'*.*° 
27.31 may occur during pneumococcal 
pneumonia. Other studies have shown 
increases in plasma volume as measur- 
ed by dye injection methods'’*5 and 
increases in thiocvanate space during 
this disease*®. These studies suggested 
that the mechanism by which pneumo- 
coccal pneumonia precipitates conges- 
tive failure may be associated, at least 
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REYNOLDS: 


KOWALSKI, RUTSTEIN, 


in part, with the increase in plasma dents, ranging in a 


volume were studied twic« 
respiratory tract inte 
an initial step in the elucidation 


a control 


of the mechanisms by which upper th upper 
respiratory tract infections may precip- or at least 3 week 
rABLE 1 CRITERIA FOR ONSET OF UPPER RESPIRATORY 
SU n pt 
] Corvza mild 


| 


moderate 


severe 


») Nasal obstruction present 
Sore throat scratchy 
eneral irritation 
severe 
t) Cougl mild 
moderate 
Se VE 
>) Temperature 100 
100° to 101 
10] 
6) Chilliness chilly 
chill 
Anorexia present 
8) Diarrhea l > loose stools (mild 
§ to 5 loose stools (modera 
more than 5 loose stools (severe 
Vomitin nausea 
es 
10) Abdominal pain mild 


seve;re 


mild 


li Headache 


12) Eye 
Bac kac he 


14 General malaise 


pain present 
present 
moderate 
severe 
15) Chest pain on breathin 


with coug! 


16) Earache present 
17) Swollen glands present 
IS) ( old sore present 


When the numerical index totaled 5 in any one dav. or 3 or more for 


mm some other basis. 


itate congestive failure, this study was Thus observations 
undertaken to determine whether 
changes in salt and water metabolism 


serving as his own 


Since 


intections are 


Sy mptoms 


occur in normal subjects during upper 


respiratory tract infections. diagnostic criteria w 
When the 
Materials and Methods. During the winter in 


of 1949-1950, 17 healthy male 


nume»rica 


any one day, o1 


medical stu utive day 


CONSE 


ire 


period whet 


ipper respiratory tract infection was considered present, unless symptoms wer 


] 


SO Vari ible 
no specific diagnostic test, a set of 


is 


trom 22 to 34 year 


once during in uppe 
ind again durin 

ymptom-free, eith 
iratory tract infecti 
tter it had subsid 
PRACT INFECTION 

] 

msecutl 

readily ex] na 


paired, each indi 
ntrol 
upper respi itory 
and because the 
arbit 
established (Tabk 
index totaled 5 or 
or more pel day 
ind the ibsen 
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CARDIOVASCULAR STUDIES DURING UPPER 


ther obvious disease, the onset of an upper 
piratory tract infection was considered 
ent 
The subse juent Course was charted daily 
the subject for the presence or absence 
f local and constitutional symptoms (Table 


Table 3 re presents the duration in days 
roups of symptoms and signs for all sub- 
Vhae roups ot symptoms and signs 


RESPIRATORY TRACT INFECTION 2704 
are “nasal”, “pharyngeal”, “cough”, “other 


pulmonary”, “fever”, “other constitutional” 
and “time spent in bed”. Nasal symptoms 
were most persistent. General constitutional 
symptoms were second in duration. However, 
individual records disclosed that in this wave 
of upper respiratory tract infection, the gen- 
eral constitutional symptoms were usually 
weakness and fatigue but not generalized 


PABLE 2. SYMPTOMS RECORDED DAILY DURING UPPER 
RESPIRATORY TRACT INFECTIONS 


Vose 


Anterior nasal discharge 
Posterior nasal discharge 


Constitutional 


Ambulatory 
Not in hool 


serous 

Mucopurulent 
Sneezing 
Obstruction 


Throat 
Painful 
scratk hy, dry 
Hoarse ness 
Dysphagia 
\phonia 


Soreness of chest 
Soreness of sternum 
Cough 
Sporadic 
Persistent 
expectoration 
Serous 


Purulent 


Indoors, not in bed 
In hed 

Fever, subjec tive 
Fever, thermometer 
Shaking chills 
Chilliness 
Weakness, fatigue 
Irritability 
Drowsiness 

Aching eyes 

hing head 
Aching limbs, joints 
Aching, general 


Miscellaneous 
Painful adenopathy. 
Fullness of ears 
Earache 
Excess lacrimation 


rABLE 3 DURATION IN DAYS OF SYMPTOMS AND SIGNS DURING UPPER 
RESPIRATORY TRACT INFECTIONS IN 16 NORMAL SUBJECTS 


Symptom or Sign 


Other Other Days in 
\ Pharyngeal ( ough Pulmonary Ferer** Constitutional Bed 

| 1S 3 $ 5 l 
6 7 0 0 0 

| 7 2 0 ] 5 
J 12 0 12 5 
{ | J 3 0 0 0 2 0 
J ( 17 10 14 l 2 7 0 
J 0 0 0 0 
| I 17 17 0 0 10 1 
WA l 2 0 0 0 2 0 
B 6 0 5 0 
M 7 5 2 0 0 7 0 
W. 1] 7 9 0 0 0 
R q 5 0 0 | 
( is 16 15 0 0 7 0 
J 7 } 3 0 0 3 0 
} 9 + + ] l l l 


Not including data of one 


Oral temperature of 99.4 


subject whose record sheet was lost. 
F. or over, measured at least once daily 


Pulmonary 
he 
) 
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hes and pains Pharyngeal symptoms and as modified by Rutstein et al.25, using serum 
ough occurred occasionally, while tevel and trom blood specim ns c llected it | 2 and 
conhnement t bed occurred rarely } hours after the Intravenous injection of 

All studies were performed on tasting sub 8 cc. of a 10% solution of sodium thioevanate 
jects who were permitted to drink water as 9 Correction for the binding effect of albumir 
desired. The subject w: g ‘ 

t ubject was weighed and allowed on thiocyanate space?® was not made sinc 


rest for 20 minutes in recumbency. Blood 
Live once 0 ( ravasctla 
was drawn from an antecubital vein without 
Is ho 


tasis A 5 ¢ iliquot was placed in the 
a : i I : os On each day of study a 24-hour urine sper 
ble oxalate mixture of Heller and Paul , | 
imen was collected from each subject The 
1 used for the following determinations , | 
a urine was analyzed for sodium and pota 
ne in duplicate hematocrit (centrifuged at lids! 
tal solids? reatinine-", and tree 
VOU tor 30 minutes): red blood cell 
ing he ane’ point ce 
ESSION Was CONS ted t I 
4 ints, 2 from each pipette); and hemo 
4 ) \ 
obin by the alkaling hematin method, using solutes hour 


the Evelyr icrocolorimeter2+. Serum from R 
the remainin unoxalated blood was analyzed results, A. EVANS BI E SPACI ie 


to! total protein- sodium and potassium CYANATI SPACI AND BODY WEIGH I 


PABLE 4.--EFFECTS OF UPPER RESPIRATORY TRACT INFECTIONS ON EVANS BLUI 
SPACE, THIOCYANATE SPACE AND BODY WEIGHT IN NORMAL SUBJECTS 


\ P Contro | 
Ol Mea nt Mean* S.D.* Mean Diff. S.} For Mean D 
16 Evans Blue 208+ 340 52 
Space 8.627 9 cc. kg 0 420 Gee. kg 
1688+ 169 ec. M 26 
Phiocvanate L749 1 1770 ce $= S82 
Space 2388 8+19 Sec. kg 0 38+4 kg 
9216+767 ec. M +]+48 ) 
Body Weight 73.4+24.4 kgs 0.2+0 38 


Standard deviation of the sample 
Standard error of mean difference 


Probability of exceeding the difference by chan 


ie photome ter with an internal ° Table 4. The differences between t} 


lithiut stal lard32 ) 10 ( cre - < 
ithium standard®2, chloride ind creatin control and UR] observatio 


§ f 19 were averaged, and the mean diff 
erum freezing point depression! was di 
termined by means of an electrical resistance ences 11 Evans blue space, thiocyan 
thermometer Western  Electri: Company space and body weight d to sh 
Phermistor #14A to method of statistically significant changes. In 
Crawtord et al.8. This metl is a repi . 
“pre- vidual changes in Evans blue sp 
lucible one since 15 determinations on a s t] | 
standard glucose solution, run on different Were not associated with the pres - 
days, showed a mean freezing point of OF absence of fever, gradual or sudd 
0.520° ( with a standard error of + onset of disease. or dav of illness 
0.001 ( 


: which the space was measured. 
The Evans blue space was determined by ; 
B. BLOOD AND SERUM STUDIES la 


the method of Gibson and Evans!3 as modi- 
fied for the Evelyn photoelectric colorimeter!4, 5.) During the upper respiratory ti 
using specimens of serum from venous blood infection there were no_ signifi 
collected at 15, 30, 45, and 60 minutes after mt 
the injection of 10 cc. of a 0.1% solution of 
the dye Thiocyanate space was determined 
by the method of Crandall and Anderson? hemoglobin, serum sodium and pot 


changes from the control observati 
in hematocrit, red blood cell cor 


( 
| 
t 
ty 
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sium, serum chloride, serum creatinine, Discussion. The predominant pat- 
creatinine clearance, and freezing point tern of the illness observed in_ this 
depression study was “rhinitis” or “coryza”, with 

Phe average change in total serum — relatively little constitutional involve- 
protein was an increase of 0.3 gm. per ment. The results, with the exception 
100 ce., a small difference which was, — of the total serum protein, were “nega- 
however, statistically significant at the — tive”. The changes in total serum pro- 


level tein, while — statistically significant 
PABLE 5. BLOOD AND SERUM STUDIES DURING UPPER RESPIRATORY TRACT 
INFECTIONS NORMAL SUBJECTS 
\ / Control “OU RI” minus “Control” For Mean 
VMeasusement Mean+S.D.* Mean Diff.+S.E.** Diff 
16 Hematocrit .0+3.6 +0 
16 mm. 93+0.43 0.06+0.08 > 4 
16 ym. LOO c« 14 +O 16 > .9 
16 Potal Protein ym. LOO 6.6+0.8 +0 3+0.1 < 02 
l ™ 
( tinine my. 100 ce, 0 92+0 11 +O 0420.05 > | 
( reatimine 
( irance cc. ME min 71+=8 +3+3 
Serum Sodium = mEq. L 141+4 
14 Serum 
Potassium mEq. L 2+0.8 0.2+0.2 3 
17 Serum Chloride mEq. L 107 +2 0.6205 2 
16 m Freezing 
Point Depression “¢ 0.555+0 O14 0.002+0.011 8 


Standard deviation of the sample. 
Standard error of mean difference 
Probability of exceeding the difference by chance 


PABLE 6. URINE STUDIES DURING UPPER RESPIRATORY TRACT INFECTIONS 
IN NORMAL SUBJECTS: 24-HOUR VOLUME 


Control RI” minus “Control” For Mean 
Veasurement Vean+S.D.* Mean Diff = S.E.°* Diff. 
Volume re 1366 = S85 +168 = 296 5 
Specific Gravity 1 023+0.005 0. 002+0 001 > 2 
Potal Solids ym 78.9+19.2 +0. 4+7.2 > .9 
16 Sodium millimoles 191 +49 +49 + 24 > 
16 Potassium millimoles 79 + 20 +$+6 5 
16 (Creatinine gm 1.730 .37 +0 11+0.08 > 2 
13 Millosmoles Execreted# 1110317 > 


* Standard deviation of the sample 

* Standard error of mean difference. 
Probability of exceeding the difference by chance 
\s determined by freezing point depression 


URINE stupieES. (Table 6.) There (P<.02), are of small magnitude 
e no. significant changes during (mean diff. = 0.3 gm. per 100 cc.) and 
er respiratory tract infections in — are of uncertain clinical importance. 


24 hour urine volume, specific gravity, The negative results of this study may 
to al solids, sodium, potassium, creatin- be interpreted in one of three ways: 
in and total solutes determined from 1) those aspects of the circulation in- 


tcozing point depression. vestigated in this study are not altered 


= 
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by the occurrence of an. upper respira Conclusions. 1. Observations during 
tory tract infection; 2) the upper res upper respiratory tract infections i 
normal subjects failed to reveal changes 
in levels of erythrocytes, hematocrit 
hemoglobin, serum electrolytes, urine 
electrolytes, Evans blue space thiocy 


piratory tract infections occurring in 
the subjects of this study were too 
mild to cause changes in these meas 
urements; or 3) the methods used in 


: anate space and body weight 
this study ( performed on healthy 9 No 


changes were noted whic! 
young adults with adequate cardiac re- might lead to an explanation of th 
serve may not be sensitive enough to frequent occurrence in cardiac patient 
detect changes that might significantly of congestive failure following the on 
affect a cardiac patient on the verge set of minor uppel respiratory tract u 


of failure fections. 
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Toxicity and occasional deaths fol- 


lewing injection of mercurial diuretics 


have The 


been previously reported. 
most severe sequelae follow intraven- 


ous administration and have’ been 
ascribed to a variety of factors: (a) 
allergic mechanisms"; digitalis 


toxicity due to the concentration of dig- 
italis in the body following the mobil- 
ization of fluid from the extracellular 
space! a the occurrence of ectopic 
rhythms and other cardiac abnormali- 
ties which may result from the marked 
fluid shift, and the alteration of body 
electrolytes which follows the adminis- 
trations of these diuretics; particularly 
important in this respect are alterations 
in the sodium, potassium and chloride’; 
(d) direct toxic effects of mercury on 
the heart itself: these are accompanied 
by electrocardiographic abnormalities 
which eventuate in ventricular fibril- 
lation!” 

DeGraff and Lehman® assayed var- 
ious mercurial preparations, Esidrone, 


°This work was supported in part by a grant 


H 141 (¢ 


ORY 


Mercurin and Salyrgan, and compar 
their normal cat 
Each drug was administered rapidh 
Ele 


Wal 


relative toxicity in 
intravenously, without anesthesia 
trocardiograms revealed 
changes followed by conduction dist 
bances and finally ventricular fibrill 
the 


Theophylline in combination with tl 


tion as dosage was increase 
Mercurin and Salyrgan increased tl 
lethal dose, but did not alter the to 
icity of Esidrone. Toxicity was not alt 
ered by the prior administration of at 
monium chloride, aminophylline, 


Barker et al 


normal dogs to rapid injection of m« 


digitalis. subjected 
and noted 
change in the time of death in a gro 
of animals with 


curials in lethal dosage 


vagotomy, as col 
pared to those combined with cervi 
cord ligation Cessation of respi iti 
full in blood pressure and ventricul! 
fibrillation resulted with all types 

mercurials used, and was attributed 
the direct action of the mercury on 


from the United States Public Health Ser 
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Pines and associ- 
ates!” studied the electrolytes in a series 
of patients mercurials and 
noted the synergistic action of potas 
the cardiac 
They found, in a series of nor- 


ventricular muscle. 


Ce 
recelving 


sium and mercury on 
muscle 
mal dogs, that magnesium sulphate in- 
the lethal 

salt of 


GrOXVmercurl 


dose of Esidrone 
N-2-hydroxy-3  [hy- 
propylguinolinamic acid 
compound with theophylline). Craver 
the 
nercurials, found that magnesium sul- 
hate the ventricular 
fibrillation but does not alter the oc- 


urrence of T wave changes or conduc- 


CTCAaAS( d 


sodium 


n studies on the protection ot 
normal dog from lethal doses of 


delavs onset of 


tion defects 

The ¢ xperiments to be reported by 
signed to compare the direct 
flects of organic mercurials upon the 
rmal heart; and to 
lucidate, in the acute experiment, the 
Iteration of the extra- and intracellular 
mstellation of which 

ht in some way influence the effects 


Is Werte 


and damaged 


electre tes 


f mercurials upon the heart. 


Methods and Materials. Thirteen mongrel 


} 


wei etween 12 and 20 kg. were 
in thi tudy. Eleven of them were 
iste pe serum and observed for a 

t on nth. Five of the dogs wer 
4 tion of the anterior branch 
left iry artery and permitted a 
period On the fourth day 

of the coronary artery the 


ented an acute to subacute stage 


tarction which varied in size 


it of half-dollar to that involving 
or portion of the left ventricle to 
hree ters of the distance from 
t t} base of the heart In a 
mm ition from this laboratory, 
lassified the extent of infarction so 
tr 1 grade 1 to 4%. The method 
tratl ot Me rcurophylline Was sSim- 
iethod of Burn® for the determin- 

the lethal dose of digitalis. Under 
pressure ether anesthesia, the dogs 


infused with a solution of Mercurophyl- 
ntravenously in a concentration so diluted 
water that each milliliter 
contained 0.067 cc. of 


Glucose in 


1 
used solution 


TO AN 
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the original Mercurophylline (equivalent to 
2.6 mg. of mercury). Death occurred in all 
cases from 25 to 50 minutes after the begin- 
ning of intra-arterial 
blood pressure was recorded by a mercury 
manometer and fre quent electrocardiograms 
were taken during the period of injection. 
Blood samples for elec trolyte estimations were 


injection Continuous 


obtained before mercurial administration and 
at the time of death. Sodium, potassium and 
were determined on both serum 
A sample of skeletal 
for control and sections of the right 
heart. left heart and skeletal muscle taken at 
the time of death were analyzed. The time 
of death was taken to be the onset of ventric- 
ular fibrillation, or the 
cardiac activity 


macnesiim 


tissue specimens, 


le 


cessation of organized 


CHEMICAL MeTHODs. Sodium and potassium 
determinations were made on serum samples 
deproteinized with trichloracetic acid. Dilu- 
tions of the sample were compared with stan- 
Beckman Model DU 
flame spectrophotometer, attachment model 
9200 


dard solutions using the 


Serum magnesium was measured using 
the microestimation of Orange and Rhein!*. 
[issues were prepared for sodium and potas 


sium estimation as described by Farago 
et al... and were then determined by the 
Beckman flame photometer. Tissue magne- 


sium was pre pared by the method of Lilien- 
thal et al..° and measured by the titan vellow 
method 


Results. 
all instances showed a fall to zero with- 
in a few minutes and spontaneous res- 
piration ceased from one to 3 minutes 
death. electrocardio- 
graphic changes during infusion were 
similar to those previously reported by 
other investigators and consisted of 
flattening of the T wave and minimal 


Blood pressure records in 


prior to 


ST depression as the initial change, fol- 
lowed by widening of the QRS com- 
plexes. The terminal episode in all but 
one dog was ventricular fibrillation. In 
one animal (dog No. 5) complete A-V 
heart block occurred, followed by grad- 
ual slowing of the idioventricular 
rhythm and final cessation of ventricu- 
lar contraction. 

LETHAL The average lethal 
dose of the mercurial was found to be 
0.31 cc./kg. with the average time of 


DOSE. 


psvoon 
\ d UROTY 
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death 


34 minutes after the beginning 
of mercurial administration in 8 
Fable | In the group ol 


5 dogs with coronary artery ligation, 


nol 


mal dogs 


the corresponding figures were 0.32 cc. 


ke. and 40 minutes. There was, there 
tore ho significant difference in lethal 
dosage or time of death in the two 
groups 

SERUM AND TISSUE POTASSIUM. Com- 


parison of the serum potassium values 
n the controls and at the time of death 
howed decrease hh both groups ot 
ogs, in Group A trom 4.10 mEq./L. 
to 3.10 mEq./L and in Group B trom 
1.62 mEq./L. to 3.24 mEq./L. Dog 
No. 4, one of the dogs of Group A, was 
the only dog exhibiting a rise in potas 
the time of death. The 
keletal muscle potassium showed a sig 


level it 


\ificant 


rise in both series of dogs fol- 
owing the injection of the mercurial. 
n those of the control series, the aver 


ye potassium level of 317 mq. rose 
to 384 mEq./kg. fat free, blood free 
FF BF) dry tissue. Four of the 5 dogs 
th myocardial infarction also showed 
reater muscle potassium level at the 
me of death than during the control 
riod 
iq to 


with an average rise from 308 
36 mq. kg. FFBF tissue. 
tassium concentration in the right 
d left heart muscle at time of death 

compared with similar tissue de- 
ninations from dogs sacrificed by 
air in this laboratory 26 
level of the 
ht heart muscle in the control Group 
$5 kg. FF BF muscle) was 
nificantly higher than that of the 
trol value of 324 mEq./kg. FFBF 


tion ol 


average potassium 


cle (normal dogs not receiving 
rcurials ). In Group B (dogs with in- 
tion) the potassium concentration 


09 mEq./kg. FFBF tissue, which 
i did not differ significantly from 
normal heart. The left heart muscle 
ssium in Group A was also higher 

that of the normal heart (not re- 


ro AN ORGANIC MERCURIAL 285 
ceiving mercurial ) 353 mEq./kg. FFBF 
muscle as compared with 312 mEq./kg. 
BF tissue. This value of Group B 
(318 mEq.) is almost identical to that 
of the normal. These values appear to 
indicate that the group of animals 
where death was produced by mercur- 
ial injection showed an increased po- 
tassium to 
those killed by injection of air, where- 
as animals with damaged hearts killed 


concentration compared 


by the mercurial showed no significant 
deviation from the values found in the 
normal animal killed. by the injection 
of air. 

SERUM AND TISSUE SODIUM. The serum 
sodium showed an decrease 
from 154 mEq. to 136 mEq. after mer- 
curial administration in normal dogs, 
and a change from 155 mEq. to 146 
mEq. in the series of dogs with myo- 
Two dogs in each 
9 and 12, had 
a minimal increase in serum sodium 
at the time of death as compared to 
the control values. The serum sodium 
at time of death in dog No. 6 (97 
mEq.) was determined repeatedly and 
found to be correct. 

Tissue sodium was determined in 4 
dogs of Group A before and after the 
injection of mercurial. There was a sig- 
nificant decrease in 2, and an increase 
in one by the end of the experiment. 
In the 4th animal no change was ob- 
served. In the group (B) with myo- 
cardial infarction, there was a signi- 
ficant increase in 3 and a significant 
decrease in 2 at the end of the experi- 
ment. These alterations are of such 
an order that no definite conclusions 
can be drawn. 

The average cardiac muscle sodium 
of the dogs killed with air injection was 
235 mEq./kg., and 218 mEq./kg. 
FFBF dry muscle for the right and 
left ventricle respectively. In Group A 
the average, 256 mEq./kg. and 189 
mEq./kg. FFBF dry muscle, cannot be 


average 


cardial infarction. 
series, dogs Nos. 2, 5, 
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considered to vary significantly from 


those obtained in the normal animal. 
The same is true of Group B 
AND The 


serum magnesium level showed no sig- 


SERUM rISSUE MAGNESIUM. 


nificant decrease following mercurial 
in the control series of 
2.06 mEq to 1.97 
a drop of average 


1.44 


mEq. to 0.94 mEq was observed in the 


administration 
animals Group \ 
Howe ver 


serum magnesium levels from 


dogs in which a mvocardial infarction 
had been produced. In only one in 
stance. dog No. 1. did the serum mag 


nesium level rise after infusion of mer 
cury 
Skeletal muscle magnesium determin 


ations in 2 animals in the control series 


showed a rise from 34.6 mkq. to 41.0 
mq ko. FF BF dry tissue 

The heart muscle magnesium showed 
no significant change in the right and 
left ventricles in the Group \ series 
The 11.7 and 
11.4 mEq ko. FFBF tissue in the 
right and left heart respectively. In 
10 and 42 


values obtained were 


Group B. the values were 
mEq respectively 
thes« 


significant 


Discussion. In experiments 


there was no difference in 


tolerance to Mercurophylline in ani- 
mals with myocardial infarction as com 
pared to a normal control group. Death 
occurred in all cases within less than 
50 thus the 
of renal factors in causing exitus. Ou 
data suggest that the effect of the met 
curials upon the myocardium is appar- 


minut minimizing role 


ently inde pe ndent of the presence and 
the degree of heart muscle damage pro- 
duced in these experiments. 

Serum and tissue potassium altera 
tions could not be correlated with the 
leneth of the period of injection or 
lethal dosage. After infusion, potassium 
levels in the serum fell in all animals 
of both groups except dog No. 4. The 
average drop in serum potassium was 
both 
Skeletal muscle analysis revealed an 


significant in groups of dogs. 


NEZ, 


BELLET: 


average rise in potassium level, with 
dog No. 9 


exception. 


series A and B) the only 


Serum 
centration also fell over 


magnesium con 


the 
the experiment but was less marked 


course of 


than the drop in potassium in both 


groups. These changes in serum and 


tissue suggest that potassium may 
the cells the Phe 


effects of mercury) cell mem 


trom serum 
upon the 
the 
Phe 

the 


afforded by magnesium with lethal mer 


brane may account for described 


electrolyte alteration 


lence tol 


pre 


rimental evi protectior 


curial administration is consistent witl 
the presente d findings of a fall in serun 
magnesium level 

The mean serum concentration of 
sodium, potassium and magnesium 
the 2 groups of dogs underwent a mod 
erate decrease. Skeletal muscle sodiur 
concentration rose in dogs. survivil 
less than 40 minutes, and fell whe 
survival time was greater than thi 
This could be explained by the begin 
ning of natriuresis in the animals wit 

relatively long surival time 

Conclusions. 1. The toxic effects 


Mercurophylline th mvocardiut 


have be Cli studied it) series of norm 


cogs, and dogs in which mvyocardi 
infarction had been induced by ligati 
of the anterior descending branch 
the left coronary artery. Thi 
in lethal the 2 


dogs is statistically 


differen 
dosage in groups 
insignificant 
2. Average values for serum sodit 
potassium and magnesium fell in b 
groups of dogs following the admir 
tration of the 
3. Skeletal 


magnesium 


il 


] 
muscle potassium 


concentration showed 
tendency to rise following the inject 
of the tis 


sodium concentration not st 


mercurial. Variations in 
were 
tically significant. 

4, No correlation was noted betw 
the change in potassium, sodium 


magnesium levels and lethal dosag: 


a 
> 


COMPARISON OF TOLERANCE TO AN 
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SincE the time of Herrick’s report’, 
myocardial infarction has been recog- 


nized more and more frequently as a 


clinical entity, and the electrocardio- 
graphic findings to corroborate the 
diagnosis are a matter of common 


knowledge 
identification of the location of the in- 
tarct 
amount of study, and general agree- 


The electrocardiographic 


has also received a_ substantial 
ment as to accuracy. During the past 


{0 years, recovery trom acute myocar 
dial infarction is currently known to be 
more common than fatality, and pa- 
tients live to second, a 
third, or even a fourth infarction. 


To explor the problem of the electro- 


may have a 


cardiographic diagnosis of the second 
first the 
electrocardiographic pattern changes of 


infarction, we studied serial 


a second myocardial infarction, pos 


terior in location, preceded by one 
which was of the anterior type, and 
Our 


study is concerned with the serial elec 


reported our findings®. present 
trocardiographic changes of a second 
myocardial infarction, anterior in loca 
tion, which has been preceded weeks, 
months, or years by an earlier infarc- 
tion. located also in the anterior por- 
tion of the left ventricle. In this re- 


PROFESSOR 


Northwestern 


MEDICINE 


University Medi » tl 


Chicago, Illinois 


port, the terminology of “anterior” myo 
cardial infarction is utilized rather 
than the more specific “anteroseptal 
and “anterolateral,” in view of the fact 
that full sets of precordial leads and 


unipolar limb leads were not available 
We are 
block 


spec ial study. 


bundle branch 
them for 


also ludin 


reserving 


patterns 


We were unabl 


to find any reports on the subject ol 


PREVIOUS REPORTS 


the electrocardiog) diagnosis of 


_ second myocardial infarction in our r 


did 


re 


the literature We 
a limited number of 


view of hind 
howevet 
ports various arti les or te xtbook 


had be Cl 


with one 


wherein a second infarct 
identified pathologically 
more electrocardiograms, but none wit 
bot 


attacks. The subject of sequential m 


serial tracings taken throughout 


cardial infarctions was not listed in t! 
Quarterly Cumulative Index Medici 
It is of interest to note that as early 
1929, Levine and Brown® mention: 


the possibility ot sequ ntial infarctio 


in the same area. They wrote as f 


lows: “It would be expected that 
some instances we might come acr 
cases in which recovery took pl 


atter one attack of cardiac infarcti 


STUDY OF SERIAL 


and that death occurred after a subse- 
attack. It is that 
than two infarctions might 


quent conceivable 


even more 


occur in a single heart.” Regarding two 


of their 46 cases, they further stated, 
; large scars were found within the 
rea of recent infarction, and these 
hearts there was no general scarring 
outside of the area of infarction. This 
latter type ol lesion might be consid- 


sa delaved extension rather than 
recurrence.” The report did not local 
A these detects as anterior or 
ior, nol there electrocardiograms 
to identify the locale 

In the (1929), 
Whitten', in an studying “The 
R-T Interval Myocardial Infarction,” 
lescribed the nec ropsy findings of a pa- 


ered a 


poster- 
Were 
Same Vvear Barnes and 


article 


tient who had had two sequential anter- 
3 weeks after 
Three electrocar- 
taken after 
| episode showe dT, inversion 


r int — and died 
the secon 


infarction. 


liograms (limb leads only 


the secom 


nd later | inversion without a signifi- 
int ol 

Sprague and Orgain'’, in 1935; re- 
an electrocardiographic and 


crops study of 16 patients. One rec- 


| showed an old “lower anterior and 
teral wall of left and lower septum” 
farct, followed by a new infarct at 
electrocardiogram 
slightly inverted 


“apex The 
wed “low voltage, 
ind 
\nother necropsy report of this an- 
combination 


Priest, Hamburger 


anterior 
blished by Saphir, 
Katz®, in 1935. 


rOpsy cases, one 


Ol on Was 
In a study of 34 
heart showed an 
and an anterolateral in- 
t, with aneurysm in both. One elec- 
irdiogram was included which was 
after the second infarc- 

it showed a small Q,, a blunt T,, 
ight T., and blunt Ts, with de- 
sed R leads IL and 


( al intarct 


n 24 vears 


segments in 
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Wolferth, Sayen and Sheldon’, re- 
porting on a careful necropsy study, 
stated: “More than half the hearts of 
patients who gis illy were thought 
to have died of acute infarction con- 
tained 2 or more one of them 
acute. When acute change was pres- 
ent in scarred hearts the recent ne- 


lesions, 


crosis Was sometimes entire ‘ly separate 
from the healed and sometimes 
intimately associated with it.’ 

In 1948, in a comprehensive study of 
the correlation of pathologic findings 
with electrocardiographic changes in 
anterior infarctions, Myers, Klein and 
Stofer? reported 3 cases with 2 anterior 

In 2 of these cases there 
were 2 infarcts, one recent and one 
old, but only one tracing was obtained 
on each patient. In the third case 
there 8 serial tracings taken, but 
the authors found it impossible to 
specify just when the 2 infarctions oc- 
whether they might have 
occurred simultaneously. 

The pathologic study of Wartman 
and Souders'! (1950) with regard to 
muscle and myocardial 
farcts showed: “A striking feature was 
the frequency w - which the new in- 
farct occurred in the same area as the 
old one, so that there was a new su- 
perimposed upon an old infarct.” 

With regard to clinical and electro- 
reports, in a text by 
a case which “illustrates 
of 2 infarcts in the 
same general area in quick succession, 
the second occurring a week later is 
rs ited less laterally in the apical 1 

cion of the left ventricle than the first.” 
The electrocardiographic changes of 
the first infarct were 
showing inversion of the waves in 
lead I, lead Il and CFs, CF,, and CF;. 
Katz described the changes of the sec- 
ond infarct as showing inversion of 
QRS complexes and elevation of RS-T 
segments of CF. and CF,, and eventu- 


scar 


infarctions. 


were 


curred or 


bundles 


cardiographic 
Katz‘ there is 
the occurrence 


described as 


Mi: 


further ch 


FLAC 


k, 


anges in the T waves in 


rrecordial leads. He further stated 
it may have been caused, how 
by xtension of the coronary 


vy mention 


he diagnosed by the ele 


! rams ( 
) 
iteria nd 
ni 


irt with an old 


L950 
that 


anterio1 


te xtbook 
state 
tre sh 


‘one May 
intar¢ 
interior! 


other combinations and 


Simple combinations 
tro 
dificult to di 


of the 


Ithers are 


serial tracings 


Are iwailabl 


eS 


Methods. The id 
pe ot study w ] | that 
had ynsulted | i 
The record woul 
\ ) Ip te | 
ter Roentgen-ray film of 
rol test tor he 
te pre I 
I b lead 
With t ent ol 
| i pati woul be 
1 on the first day ind 
] 
record com] 1 with 
tory ita, parti ularly sed 
b] count te ture 
] in 1 
blood 
tr rdi ram she 
tl first 7 to 10 day ind 
t weekly interval how 
nfarction. During the post 
lectrocardiograms would |} 
succeeding month prior 
r intarction Witl thi epl 
would ie) promptly ho ital 
ond hospit | re rad com 
md anterior intarcti 
I uch a | iti { t that 
el late necro! hin 
le » corroborate the clini 
raphic evidence vhicl had 
( plete records of thi 
umost imp ble to 
y pra tical reason 
ting 12 patients who hav 


juential anterior infarction 
records which ipproach 
ling necropsy studie: A] 
remainder ire le than 
contributes some informa 


MART, 


MAHER: 


ive materia r the t 
l n were I 
the Nome lature ai 
of Disease f the H 
rotra ted pal I tl 
pressure elevat 
I 
eased sedimentat 
rdiographic cl 
lead Il r bot 
| farcts 
all on the | 
rity 
nf sedi 
tients W beled 
ve infarct 
itial s ntarct 
1] 
ement. initialh 
1 9 natients wer 
fay 1 } 
I 
rl 
They ) 
e ! 
W 1] t 
i ( ti 
t infarct Se 
till livi OF ti 
ronsied El + 
I 
) were 
+] 
nd 5 more within tl 
1 
ic} 
444 were tl e witl 
] ] nT 
Ol 
After 1944, ther 
ually in tl 
CF or \ 


\ resume the 12 

mpanyin 
es at the time of t 
inte | between 
tatu if the present tl 
n 2, and the disea 

il course 

Brief summaries of 3 
haracteristic of the 
Case Reports. CAsi 
59 had 1 routine pl 
1939. She had no a 
physic il findings wer 
( Che blood pre 
hlood counts the urine 
ram were normal. The 
itive [wo year later 
61 he was admitted 1 
Hospital because of pr 
Routine blood counts, 


I 


eT 
wa 
] 
ni 
rate 
ian 
} la 
= 
lle! 
t 
+} 
| } 
} 
19 y 
' 
{ 
j 
t week 
I 
t ] 
| 
Int 
ropsy 
re pl 


im 
il sympt 
ipatible 
was 130/80 
nd the electr 
sermann W 


May |] 


rassavant 
hast 


ed pre ort 


limentation 


4] 


These in 
I} 
i 
thrombos | t il 
In Sti Bellet t 
nd MeMillar 
ncounte 
| 
\ 
| 
\\ +} 
Mi K. ¢ 
\lem 
| lp 


N test were noncontributory 
uneventful with mild temper 
nd minimal fall in blood pres 

ourse. She remained in the 
t month. There were 6 electro- 

t n during this period. During 
is the patient was well. In 

| iged 63, after a respiratory 

tin had severe pain lasting 
readmitted to the same 
Lt DATA IN 12 CASES OF 2 SI 
INFAR( 
of Patient; Approrima 
D nd Time Inter 
{interior eal Between 
28 years 
ars 2) years 
13 
ar 7 years 
ire ar 
years 
0 
ir ‘ 
33 years 
yeas 
8 months 
0) 
ntional laboratory studies were 
except an elevated white count and 
ntation rate. During her 6 weeks’ hos- 
iy she again had an elevation of tem- 
e and minimal fall in blood pressure. 
trocardiograms were taken in this hos 
riod. She was then well and followed 
ram of modest restriction of physical 
In December 1944, aged 64, 3% 
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ARDIOGRAPHIE 
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after her first infarct, and om year 
after her second infarct, she died after a few 


days illness of her third infarction (posterior ). 


years 


A necropsy was not obtained. Representative 
serial electrocardiograms are shown in Fig. 1. 
par. aged 30, obtained life 
insurance in 1939, but was told that his blood 
pressure “tended to be high.” In Mare h, 1945, 
36, 6 years later, he had an electrocar- 
One 


CASE 7 


aged 


diogram during a routine examination 


SOUENTIAL ANTERIOR MYOCARDIAL 
‘TIONS 


t 
f Patient at 
Other Disease f Th Vew 
( plicat Report H 
Hypertension, f Dea cardiac Fibrotic scarring 
form aneurysm of sufficient und interior portior 
the descending th f I anter brotic scar, pos- 
racic aorta, duode r aged 62 terior aspect and 
nal ulcer, diverticula recent anteriorin 
of colon farction o left 
ventricle 
Irritable’ bowel rd oo Nec ob- 
syndrome, mild hy cardial infarc i tai 
pothyroidisn posterior); aged 64 
Hematuria while r Living; aged #0 
ceiving Dicumar 
Hypertens ga I 
stones, unc t fe 
r cvs 4 r 
tocele 
Left “‘shoulder- Dead; 3rd infare- Neer 
hand” syndrome on; aged 64 t 
Hypertensio I 
betes 1 lhits ca 
cinoma of uterus 
hypertroph art 
ritis 
Hypertension, d I g: aged 44 
lenal ulcer wit! 
hemorrhage 
Hypertension, car Dea Necrones 
diac insufficiene sufficienc ged tau 
Left ‘“‘shoulder Died with 2nd tr Old anterior and 
hand” syndrome tarct nterior ce anterior 
ventricular tac! aged Ot myocardial infare 
cardia tion of left ven 
betes ‘ 
vertic rn 
rd infarction I 
terior) Feb. 19 
pulmonary 
tion, hype rtens 
duodenal ulcer 
Hype rtension, car- Living . 
diac insufficiency 
month later, in April, 1945, he developed 
anginal pain and within a week a severe 
attack, for which he was hospitalized and 


remained in bed for 7 weeks. Eight electro- 
cardiograms were taken. Routine blood counts, 
urine, Kahn test and sedimentation rate were 
normal except for a leukocytosis of 16,800. His 
hospital course was uneventful except for tem- 
perature rise during the first week. In October, 


Her 
K 
HH 


292 FLACK, MART, MAHER: 
1947. aged 38. he went to a medical center symptoms, 8 years attet the first infarct and 
for treatment of his hypertension, remaining } years after the second. Characteristic serial 
there for 3% months. During the next few electrocardiograms are shown in Fig. 2 
months he had frequent epigastric distress case 9. Mr. C. W., aged 50, was without 
which was relieved by eating. In August, 1948, © symptoms, in 1945 ind was told by a phy 
iged 39, he had tarry stools and was ad sician that his physical condition was good 
\itted to Passavant Memorial Hospital for In May 1948, aged 53, he had ngina ol 
the first time, and was placed on peptic ulcer effort. In June, 1948, he id severe substernal 
nanagement. A roentgenographi study later pain and was confined to bed at home. Five 
revealed duodenal ulcer. During the next electrocardiograms were varcle Phe white 
4 veal was able to work and was rela count was 13.500 and the sedimentati rate 
Fig. | Case 2) This series of electrocardiograms illustrates the electrocardiogra 
major changes which occurred during the first anterior infarction, the residual pattern 
this infarct, changes of the second anterior infarction, the residual defects of thes 2 anteri 
infarcts 1 an electrocardiogram obtained early in the terminal showi han 
of an acute posterior infarction 
tively free of symptoms. The blood pressure 84 millimeters (Westergren) on the sever 
remained at 160/105. In November, 1950, day of his illness. He remained in bed 
iged $1, he again suffered severe substernal home for 5 weeks: cony ile scence Was mar’ri 
pain and Was re-hospitalized for several only by a left “shouldet hand” syndrom 
weeks. A second series of 8 electrocardiograms short duration. He returned to work afte 
was made. The sedimentation rate and the months and was without symptoms sav 


white blood count were elevated. His course 
was without complications except for a tem- 


I 
pressure 


erature rise and a mild depression of blood 
After discharge from the hospital 
he convalesced, returned to his occupation as 
ind has been relatively free from 


an attorney 


an occasional mild anginal episode. The bl 
pressure remained at normal levels. In Ay 
1951, aged 56, he again had severe pres 


dial distress and was hospitalized. Ten hi 
after the onset of pain he suddenly develo, 
a ventricular tachycardia with shock-like st 
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nd died 12 hours after the onset of the cerned with the first infarction shows 
a one ial infarction, 24 years after that the T waves in lead I were invert- 
the first infarct Phere were electrocardio- 
ed in 11 of the 12 records. In the other, 
\ necropsy revealed marked red to the T wave was blunt. Changes of the 
re liscoloration of the anterior surface of T wave of lesser degree in lead II 
eft ventricular wall and apex The surface we 

, were present in 5 records. In 11 records, 

ws fibr idhesions. On section, there 
f ft and dark red discoloration the T wave was inverted in one or 

458410°45 59-45 [14-2650] It é ) 
ntrol] First Residual Second 
ECG | infarction ]] first | infarction W 
infarct nfarcts 
Case 7) This series of electrocardiograms illustrates the control electrocardiogram. 
hanges which occurred during the first anterior infarction, the residual defects of 
far es of the second anterior infarction, and the residual defects of the 2 
anterior intarcts. 

rtions of the: anterior left ventricular more of the precordial leads, and in the 


ind septum. In these areas, but involving 
eater extent of the septum, there 
lar white pat he S ot fibrosis.” Represen- 
are shown in 


are 


serial electrocardiograms 


RIAL ELECTROCARDIOGRAPHIC  PAT- 
°S OF THE FIRST INFARCTION. Review 
+}, 


serial electrocardiograms con- 


twelfth there was a decrease in voltage. 
RS-T segment changes were noted in 
9 of the 12 records in limb or precor- 
dial leads. Two patients entered the 
hospital 5 and 8 days after the onset 
of pain without evident RS-T segment 
elevation. The QRS changes consisted 


204 FLACK, 


of a smal! 
| 


records 


(less than 2 mm.) in 6 


and a Qs in In the precor 


| 


dial leads, 5 showed Q waves. 


ELECTROCARDIOGRAPHI( STUDIES DUR 


ING THE INTERVAL BETWEEN INFARCTS NO 


i AND NO. 2. The time interval between 
the first 
substantial variation. The minimal was 


months, and the was 


and second infarcts showed a 


maximal 


MART, 


MAHER: 


shortest was 34 days. In 10 patients, the 
time interval from the last electrocar 
diogram after the first episode to the 
the 
from one to Ll months, with an average 


onset of second intarction was 


of 5 months. 

In 3 of the 12 records there 
residual electro idiographi defect of 
the first 


Was ho 


intarct. In 9 patients’ electro 


| 


Case 9) This series of electrocardiograms illustrates the changes which occurr 
first anterior infarction, the residual pattern of this infarct, and the « tes whi 
eloped during the first and tenth hour of the fatal secor erior infarction 

years and 4 months. The majority of cardiograms, persistent abnormalities 


the records showed a period of from 
one to 5 years, with an average of 2.9 
vears. There was also a wide variation 
in the time interval from the date of 
the last available electrocardiogram af 
ter the first infarct and the date of the 
first electrocardiogram taken during the 
second infarction. The longest interval 
and 9 and the 


was 5D vears months, 


residually i 
verted in one record, and diphasic Ol 
of low voltage in 4. The precordial 

waves were residually 


were evident T, was 


inverted in o1 
record, and diphasic or of low volta 
in §. Significant precordial Q waves 
were residual in only Ps records 
SERIAI ELEC 
TERNS OF THI 


rFROCARDIOGRAPHK PA 


SECOND INFARCTION. Se! 


Les fee | 
| 
Lad 
‘ 
— 


naliti 
lly i 
ASIC 
rdial 
in O 
volta 


Sel 
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clectrocardiographic records of the sec 
ond infarction were available for study 
in 11 patients. One patient died 12 
hours after the onset of the second 
episode. In Case 9, an electrocardio- 
ram was made shortly after the onset 
of pain. There was no RS-T segment 
change in lead I or the precordial lead 
but mild depression of the RS-T seg- 
ments in leads Il and HII, and no Q 
waves. Ten hours from the onset he de- 
veloped a vi ntricular tachycardia and 
2 hours later. At ne 
second anterior infarct was 


death occurred 
CTOPS\ th 
smaller than the first one. 

In lead I, T wave inversion was 
present in I] records. In lead II, 7 
howed T wave changes of lesser de 
sree. In the precordial leads all 11 
showed T wave inversion in one or 
more of the chest leads. Q waves were 
evident in limb or precordial leads in 
7 records and RS-T segment changes 
in 5 
The ‘serial pattern changes of the 
econd infarction were fundamentally 
imilar to those of the original infare- 
tion. In the 3 patients whose electro 
ardiograms were essentially normal af- 
ter the first infarct, the serial patte m 
hanges of the second were as obvious 
s they were originally. In 8 of the 9 
atients with residual defects, the ser- 
| changes were sufficiently obvious to 

ive no question as to the electrocar- 
iographic diagnosis. The most obvious 
h 


larly in the precordial leads. Signifi- 


were in the T waves, partic- 


int precordial © wave changes were 
resent in 4 records and were of diag- 
value 
RESIDUAL ELECTROCARDIOGRAPHIC PAT- 
RNS AFTER THE SECOND INFARCT. Of 
e 11 patients who survived the sec- 
id acute infarction, followed from one 
S vears, there were 5 followed for 
re than 3 years with studies of the 
‘idual electrocardiographic patterns. 
ith. or a third myocardial infarction, 


or both, limited these periods of ob- 
servation. One patient, after 2 years 
and 4 months, had an almost normal 
clectrocardiogram after the 2  infarc- 
tions. One patient had mild changes. 
The remaining 9 had definite residual 
defects which were at least as marked 
more marked than, 
those found after the original infare- 
tion. 


als, and usually 


Comparison of the maximal pattern 
changes of the first and the second myo- 
cardial infarctions shows that in 3 pa- 
tients the second episode produced 
more dramatic electrocardiographic 
changes. Six were essentially the same 
with both infarcts. In 3, the electrocar- 
diographic changes were less marked 
in the second infarct, but one of these 
lived only 12 hours. 

Comments. Our first exploration of 
the problem of the electrocardiographic 
diagnosis of a second myocardial in- 
farction was a study of a recent pos- 
terior type superimposed upon an old 
anterior, in which the electrocardio- 
graphic pattern changes of the anterior 
and the posterior are generally recog- 
nized as substantially different. In the 
serial electrocardiograms, suggestive 
evidence of the old anterior infarct 
could occasionally be recognized as the 
pattern of the new posterior developed. 
Not infrequently, months or years later, 
evidence of both infarcts, posterior and 
anterior could be detected electrocar- 
diographically. On this occasion, our 
interests were the electrocardiographic 
changes of a new anterior upon an old 
anterior, in which one would presume 
to find similar electrocardiographic de- 
fects in both the old and the new. 

The results of our studies bore out 
this presumption. The serial electro- 
cardiographic pattern changes of the 
second infarction were essentially sim- 
ilar to those of the first infarction. In 
only 3 instances were ihe pattern 
changes of the second more marked 
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than in the first, and in the majority 
the 


Phe re were no di 


the changes were about same oO! 
somewhat less 
tic criteria in the degree of change on 
pattern types theretore to designate the 
second infarction as infarct number 2. 
Che Importance of serial electrocar 
\ single 
trocardiogram selected from the group, 
taken at an 


course of the second infarction implied 


adiograms teas manifest. elec 


early stage of the clinical 


a recent anterior infarction with no evi 
dence however to denote the old in- 
farct. When such a tracing was ex 
mined comparatively with previous 
tracings taken during and following 


the first infarction, the existence of the 


old and the new was obvious. Likewise. 


single tracing taken weeks or months 
atter the second gave no information 
as to the pre sence ot 9 intarcts. When 
serial electrocardiograms were avail 
able beginning with a normal tracing 


taken prio! to the first episode, with 


tracings mad 


the 


COonvValescence 
riods ol the 


during the acute stage, 
and recovery pe 
first and second episodes, 
the electro ardiographic evidence cor- 
borated the clinical record of th 


located 


ro 


two infarctions and them in 

the same area 
Review of the clinical records indi 

cated that th 


ibly definitive. 


9 attacks were reason- 
' according to accepted 
standards of diagnosis. The severity of 
the pain, its duration, distribution, the 
degree of collapse of the second at 
tack in no 


intarct was developing upon an old 


way indicated that a neu 


scar. The records of all the patients 
i certain similarity, in that 
the first attack of pain and general dis 


presented 


comfort was followed by a period of 
comparative well being during conval- 
escence and recovery till the advent of 
the second attack, which was again fol- 
lowed by a period of comparative good 


health. Th exception was the single 


MART, 


MAHER: 


patient of the 12 who died early in 
the course of the second infarction 
Pathologically, the 
Q showed 
old infarct the 
the left ventricle 
is similar to two patient 


Whitten’, and the 


Sprague and Orgain!® who had recent 


evidence ol a new and an 
anterior portion of 
This necrops\ record 
records ol 
Barnes and one ot 
and old anterior infarcts. In another of 
who came. to 
after thi 


irregular 


our patients (Case 


necropsy some years second 


infarction, there w scarring 
in the anterior portion of the left ven 
but 


identified 


tricle A separate scars were not 


It would ippear that patho 


logically, second infarcts are recog 


the 
infarction. o1 


nized when death occu’rs early 
the 


the 2 scars are 


COUTSE ot second 


when located in sep 
arate portions of the left ventricle. Fu 
thermors even when separate scars are 


found, each fibrotic area mav be the 
result of onc 


The 


status of any given patient therefore 


two, or more clinical epi 


sodes. exact clinico-pathologic 


necessitates a correlation of a careful 
chronologic medical history, serial cle¢ 
trocardiographic studies ind th 
pathologic report 

It is our impression that second myo 
cardial infarctions in the same area ov 
cur much more frequently than is cur 
limited numbe1 
literature of 2 
sequential infarcts in the anterior su 
face of the left ventricle and the 


liograms 


rently recognized. The 
of case reports in the 
limites 
number of electrocar in thes 
reports, lends support to this view. Fun 
ther evidence is the statement of Wol 
ferth et al.’*, in 1947, that mor 
than one-half of the hearts of the pa 
tients who clinically were thought t 
intarction contains 

of them acute 
Wartman!', in 1950, along the same lin 
of thought said, “A striking feature w 

the frequency with which the new i1 
is tl 


have died of acute 


2 or more lesions, on¢ 


farct occurred in the same area 


\ 
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old one One would hesitate to 
deny that the problem of sequential 
myocardial infarctions needs further 
ttudy, clinically, electrocardiograph- 
ically, and pathologically. 

Summary and Conclusions. 1. A 
study was made of the clinical and the 
serial electroc ardiographic records of 
[2 patients who had had 2 sequential 
mvocardial infarctions, both anterior in 
location lwo of the cases were ne- 
cropsied, 

2. A second anterior infarction fol- 
lowing the first anterior infarction 
produced conventional electrocardio 
raphi changes in the serial tracings. 
When residual detects of the first in 
farction remained in the electrocardio- 


gram months or years later, the serial 
pattern changes resulting from the sec 
end infarction were not obscured by 
the older defects. 

3. Diagnosis of the second anterior 
infarction is dependent not only upon 
the serial electrocardiographic pattern 
changes but also upon the availability 
of the clinical and electrocardiographic 
records of the first infarction. 

1. Residual defects are more marked 
after the second infarction than after 
the first. 

5. Further studies of sequential myo- 
cardial infarction are desirable, in the 
clinical and electrocardiographic fields 
and in’ correlation with necropsy 


findings. 
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MICROBIOLOGIC STUDIES OF THE PORTAL 


AND HEPATIC VENOUS 


BLOOD IN MAN 
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THI portal vein carries blood from 


the 


mucosa to the liver 


illaries by 


sterility of the portal venous blood has 


capillaries of the gastrointestinal 
Since the intestinal 
contents are separated from these cap 


thin laver of mucosa, the 


and entered the portal circulation. In 
this way it may prevent the invasion of 
the general circulation by micro6érgan 
the 


portal vein have hitherto been carried 


isms Bacteriological studies on 


out at laparotomy ind usually in ani 


rABLE 1 PATHOLOGICAL DIAGNOSES OF PATIENTS STUDIED 

Numi yf 

Patient D 
Ss Adenocarcinoma of the breast with metast 
) Adenocarcinoma of colon with metastases 
} Adenocarcinoma of stomach 
2 lransitional cell carcinoma of the urinary 
4 Hodgkin's granuloma 
Undetermined 
Boeck’s sarcoid 
] Malignant melanoma 
l Carcinoma of ovary with metastase 
) Cirrhosis of liver 
] Sarcoma of uterus 
2 Squamous cell carcinoma of cervix with me 
| Adenocarcinoma of pancreas 
l Cholelithiasis of the common duct, nonobst1 
| Bronchogenic carcinoma 

been a matter of conjecture. Many mals, mainly the dog. The transhepat 


authors believe that not only does the 
liver possess the ability of removing 
bacteria from the systemic circulation. 
but because of its relation to the portal 
that 
have penetrated the intestinal mucosa 


system it filter out bacteria 


} 


Can 


OR 


has made mict 
the yortal 
hepatic venous blood available in tl 
intact patient. 


Material and Methods. 
ot 


portal vein puncture 


biologic studies of 


al 


Thirty-two patie 


most whom had neoplastic diseases, w 
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PORTAL AND HEPATI 


studied Table 1 Iwenty cubic centi 


meter Sa nples ot whol blood were collected 


from each patient in sterile tubes contain 
ing he parin o1 sodium oxalate from the por 
tal o1 hepati vein by direct transhepatic 
venipu icturel. Sterile precautions were scru- 


pulously followed throughout Duplicate 
samples were obtained from each site. Thir- 


teen different media were employed \ direct 


smear was made on most of the samples In 
On ulatic nis ot the blood samples into the 

dia varied from 0.1 c« to l so. that 
the bk 1 samples neve! exceeded 5 of the 
total volume of media 

Culture were incubated at 32 
1° ©. for 30 a LVS Nutrient agar was melted 
ind just before hardening the inoculum was 
introduced at the bottom of the medium 
Phe ed I Was lime di ite ly solidified to 
insure ana bic growth. Fluid thioglycollate 
medium was boiled 10 minutes before inocu 
lation to insure growth of anaerobes [ryp 
tose-phosphate with 0.] agar was used for 
micro-aerophilic organisms and more fastid 
10us icteria. Blood iar aerobic plates were 
identified by subcultures and staining after 
isolatior As the studies progressed cultures 
em] lovi edia numbers 4 to 12 were dis 
ontinued because they were constantly neg 


did not appear to add materially 


Results. Nine blood specimens were 
obtained from the hepatic vein; one 
specimen each was obtained from the 
gallbladder, the inferior vena cava. and 
from the duodenum. Blood cultures 
from the portal vein were obtained in 
26 patients; 5 patients had both portal 
and hepatic vein samples, and one pa- 
tient had both inferior vena cava and 
portal vein samples (Table 1). Cul 
tures in 3 of these patients grew out a 
Gram-positive diptheroid-like organism 
under both anaerobic and aerobic con 
ditions, and also on anaerobic blood 
agar subculture (Table 2). A repeat 
study on one patient 2 months late1 
revealed an aerobic Staphylococcus al- 
bus (coagulase negative ) in specimens 
obtained from the portal vein and the 
inferior vena cava. In another patient 
in whom duodenal contents were aspir- 
ated, a mixed flora of the usual gastro- 


VENOUS BLOOD IN MAN 


intestinal bacteria and vyeast-like 
vanisms was demonstrated both = on 


direct smear and confirmed by culture 


Table 2 


ing 29 patients failed to demonstrate 


Samples from the remain 


vrowth in any of the media. The gall 
bladder aspirate in another patient was 
also sterile. 

Discussion. In all instances the find 
ings in the hepatic vein or inferior 
vena cava were confirmed by those 
from the portal vein which always fol 
lowed the former punctures. It is, of 
course, possible that the needle could 
have been contaminated during its pas 
sage through the liver in the few in 
stances in which a positive culture was 
obtained. If this contamination took 
place in the bile ducts one would ex 
pect a more varied flora than a dipthe I 
oid-like bacillus 

The sterility ol the blood trom th 
portal vein in 29 of 32 patients indi 
cates -that in these patients the thi 
laver of mucosa is sufficient to filter out 
the bacteria from the grossly contam 
inated intestinal tract, yet at the sam 
time absorption of foodstuffs occu 
freely. Except in relatively infrequent 
instances, blood from the portal vel 
can be considered ste rile. The sampl 
from the duodenum grew out the chat 
acteristic intestinal flora and served it 
advertently as a control for the medi 

Summary. 1. Aerobic and anaerob 
cultures of blood obtained from t! 
portal vein in 32 patients were exami 
ed for periods up to 30 days. 

Cultures in 3 patients grew out 

diptheroid-like bacillus. The signi! 
cance of this organism is not appar 
at this time. The samples in the 1 
maining 29 patients were sterile. 
3. In one patient in whom duode: 
contents were aspirated the cultur 
grew out the expected bacterial flo 
Gallbladder aspirate was sterile in 
cultures in a single patient. 
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SERUM CITRIC ACID IN PAGET'S DISEASE 


By BeNJAMIN Kissin, M.D. 


AND 


NATHAN KREEGER, M.D. 


thie Department of Biochemistry, 


Bioop serum levels of citric acid in 


dults have been found to range nor- 


ily from 1.5 mg. per 100 ce. to 2.7 
Thus far, there has 
een no report of abnormal citric acid 


per LOO 


vels in any spec ific disease syndrome*. 

is felt worthwhile, therefore, to re- 

rt at this time the results of the pres- 

t experiment which grew out of the 

idental finding of a very high plasma 

ric acid level in a case of Paget's dis- 
of the bone. 


Material and Methods. Studies were don 
) ses of disease. Ten 


Case | to 10) were patients in a 

ror hroni disease and were gen 
bedridden The other patients ( Cases 
19) were ambulatory. All patients 
the clinical criteria for Paget’s dis- 

f spe Roentgen-ray findings with 


blood = | ls of alkaline phosphatase. 
| icid studies, other chem- 
ns, such as blood calcium, 
rus and glucose tolerance curves, were 
here tea ible 
wid leterminations were all done 
laboratory according to the 
Natelson et al.5. Alkaline phos- 


e determinations were done in two 

t laboratories and are, therefore, re- 
1 both Bodansky and King Armstrong 

The single 100-gm. dose oral glucose 
test was used throughout. 


icid blood levels were determined 
ntrol ot yup of $] patients to determine 
| of abnormal figures in a diffuse 
of diseases. With the exception of 
patients who represented cases of 
ease, the control group was chosen 
from the patient population of a 
hospital. The patients with bone 
were inmates of a hospital for chronic 
ind were generally bedridden. 


sults. The blood chemistry find- 
in the patients with Paget's dis- 


Jewish Hospital Brooklyn, New York ) 


ease are listed in Table 1. Nine of the 
15 patients tested (60%) had citric acid 
levels higher than the upper limit of 
normal (2.7 mg. per 100 cc.). Five 
of the 12 patients on whom glucose tol- 
erance determinations were done had 
abnormal curves. In no Case Was the 
plasma calcium value abnormally high. 

The citric acid levels of the 41 con- 
trol patients are listed in Table 2. Only 
2 patients (5%) in this group were 
found to have abnormally high values. 
One of these was known to have osteo- 
sclerosis and the other, liver disease. 
High citric acid levels in liver dis- 
ease have been described'!. None of 
the 7 control cases with bony diseases 
(Cases 1 to 7) showed high citric acid 
levels. 

The mean value for citric acid in the 
Paget group was 2.79 mg. and that in 
the control group, 2.03 mg. per 100 ce. 
Using 2.7 mg. per 100 ce. as the upper 
limit of normal, 607 of the Paget group 
had abnormally high values, while only 
5% of the control group were abnormal. 
It is noteworthy that in the Paget 
group there was not only an increase 
in abnormally high citric acid levels 
but also a concomitant decrease in low 
values. None of the patients with 
Faget’s disease had a citric acid level 
lower than 1.9 mg., whereas, in the con- 
trol group, 19 patients or 46% had 
levels lower than 1.9 mg. per 100 ce. 
It appears, then, that not only were 
there more abnormally high values in 
the Paget group, but there was, in addi- 
tion, a shift toward the high side, even 
in those patients with normal values. 
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Figure | is a scattergram comparing _ tino, ef al., 2] patients or 38 had values 
the range of values in 4 different groups higher than 2.7 mg. per 100 cc. How 
of patients. Group 1 comprises the 37. ever, since no breakdown of the dis 
normals examined by Rottino, et al.® eases was given, we can draw no 
The mean value was 2.0 mg. per 100 definite conclusions 
ec. Group 2 comprises 26 schizo Discussion. Not much is known of 
phre nics studied by Gottfried.. et al.*. the factors controlling the level of citric 
the mean value here was 1.88 mg. per acid in the blood, but it is generally 
LOO cx The last 2 groups are those believed that there are at least several 
presented In this paper. Short first showed the clos assocla 

COMPARISON OF DISTRIBUTION OF CITRIC ACID VALUES 
IN PAGETS DISEASE AND CONTROL GROUPS 
NORMALS SCHIZOPHR NCS CONTROLS PAGET'S 
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Figure 2 presents a comparison in tion between calcium and citric a 


the distribution of citric acid values in 


the 4 groups. It can be seen that 
roughly 50% of the values in the first 3 
croups fall below 1.9 mg. per 100 ce. 
whereas none of the Paget's do. On 


the other hand. 60% of the patients with 
Paget s had 


values 
mg. per 100 cc., while only 


disease over 


5% of our 
controls and none of the others did. 
It is interesting that in the group ol 


miscellaneous diseases studied by Rot- 


blood values and postulated that t 


citric acid paralle led calcium to ma 
Wexle r. ef dra 


matically demonstrated this associat 


tain its solubility 


in their studies on calcium and « 
acid levels in exchange transfusi: 
Natelson, et al.6 showed the relat 
ship of citric acid to glucose metabol 


and theorized that blood levels of « 
acid might be an index of Kreb’s c 
activity. Other studies have been d 


| 
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relating blood citric acid to hormonal 
ctivity ( Pincus, et al.? 

Krom the findings presented here, 
there can be no doubt that high blood 
ilues of citric acid are found more 
ommonly in Paget's disease than in 
ie general population. However, the 
ole of these high citric acid values in 
Paget's disease has not yet been eval 
question 1s whether the 


cid levels are the cause 


D 


55 


25 30 35 40 45 50 


was no significant relationship between 
citric acid values and immobilization of 
patients. Of the 9 abnormal citric acid 
values, 4 occurred in the 6. bed- 
ridden patients and 5 in the 9 
ambulatory patients. The blood cal- 
cium levels were normal throughout, 
so that apparently this was not the 
determining factor. Finally, none of 
the control patients with demineraliz 


ing bone disease, such as osteoporosis 


BELOW |.9MG. 


the result of the disease, that is, 
ted to the etiology or merely inci- 

tal to the pathology. 
\lbright and Reifenstein'! have dem- 
trated that immobilization of pa- 
nts with Paget's disease results in 
ise decalcification with concomitant 
ease in blood calcium values. If 
increased citric acid values were 
ndary to bone pathology, we would 
ect the highest values in our bed- 
en patients, since, as previously 
ribed, high blood calcium levels 
lt in high citric acid levels. How- 
is can be seen in Table i. there 


G. ABOVE 2,7 MG. 


or carcinomatous metastases to bone, 
had high citric acid values. 

Citric acid metabolism is intimately 
related to glucose metabolism ( Natel- 
son, et al.°). Diminished glucose. tol- 
erance has been reported in Paget's 
disease by Apperly and Cary? and 
Moehlig, et al.*. On the other hand, 
Schneeberg® has indicated that dimin- 
ished glucose tolerance is not un- 
common in the age group in which 
Paget’s disease occurs. Twelve glucose 
tolerance curves were obtained in our 
19 patients with Paget's disease (Table 
1). All tests were performed with the 
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standard 100 gm. oral feeding method. 
Of these 12, 7 were in bedridden pa- 
tients and 5 in ambulatory patients. 
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are analyzed by Schneeberg’s own 


method. One can only speculate as 


to whether this abnormal glucose tol 


All the ambulatory patients had normal erance can be attributed to the corti 


curves, but 5 of the 7 bedridden pa- sone effect which occurs in bedridden 


tients showed diminished tolerance patients. However, our results would 
when the 60- and 120-minute figures tend to bear out the claims of thosé 
TABLE 1.—CHEMICAL STUDIES IN PAGET'S DISEASE 
All values expressed in mg. per 100 cc., Phosphatase in Bodansky or King Armstrot 
G we To 
\ ( Ca P Pho Fast 
l 1.92 9.8 6 82 K.A 154 204 230) 186 BED 
“2 10.0 3.5 95 K.A N130 310 225 178 150 BED 
» 20 BED 
“4 70 10.0 6 65 K.A. 268 282 065 234 114 BED 
£00 BED 
( an 9 85 BI BED 
12.0 ) 00 K.A. 8108 170 237 1] 76 BED 
S 9 6 65 113 173 14 113 BED 
) 105 6K e100 158 ISS 4 204 BED 
10 9 32 KAA 9] 214 192 10 BED 
60 10.3 3.6 21.9 \MI 
12 ».79 9.1 3.2 15.5 B.l 74 110 140 97 80 AMI 
13 1.9 9.0 3.2 14.2 B.1 93 110 157 135 118 \MI 
14 2.27 AMI 
15 2 07 11.0 $9 5 OBI 230) 125 AMI 
~16 00 9 0 16 153 195 196 114 AMI 
17 2 16 9 0 3.0 SOB. 60 118 84 S4 60 AMI 
18 15 9 5 IS OKA AMI 
19 94 10.4 17.4 AMI 
rABLE 2.—FASTING CITRIC ACID PLASMA VALUES IN A 
GROUP OF 41 CONTROL PATIENTS 
Patient No Citrat Patient No ( 
My./100 Meg. /100 « 
l 1.80 22 2.14 
1.838 28 1.90 
2.58 24 1.70 
} 2.05 25 1.70 
5 2 60 26 1.50 
6 2.23 27 
7 2.50 28 1.89 
8 1.78 29 2. 24 
9 3.10 50 1.64 
10 2.50 $1 > 57 
11 2.14 32 2 40 
12 1.37 338 1.72 
13 1.85 34 1.46 
14 2.78 35 1.64 
15 1.35 86 1.3% 
16 1.64 37 2.20 
17 1.57 38 2.34 
18 2. 27 39 2.14 
19 2? 10 40 2 55 
20 1.68 4] 2.28 
21 1.86 


shed glucose 
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uvestigators who have reported dimin- 


tolerance in’ Paget's 


LISCASE 


Conclusion. The presence of ele- 
ited blood levels of citric acid in a 
of patients with 
in no way proves the 
se for or against the theory of the 


etabolic character of Paget's disease, 


irge perce ntage (60% ) 


t S lise 


but offers a new instrument for its 
study. 

Summary. In 9 of 15 patients with 
Paget's disease, abnormally high blood 
citric acid levels were found. 

In 12 patients with Paget's disease, 
in whom glucose tolerance tests were 
performed, 5 revealed diminished tol- 


erance, 
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VARYING degrees of sodium chlorids 1902, Widal felt that chloride was 
restriction have long been suggested as_ toxic factor in uremia and “chlor 
part of the clinical armamentarium in uremia” was then considered an im 
the treatment of patients with chroni portant variety of uremia. In these ob 
renal disease” P It has been ob servations he found that 


served however, that when too rigid 


salt re striction Is ¢ mployed, partic ularly 


he renal 


conservative mechan 


isms are failing, serious consequences 


may result The most dramatic in 
of this is in the group of salt 
losing nephritides 8.2 

In spite of prolonged periods of salt 
restriction and even salt deprivation it 
has been shown that the inherent reab 
sorptive capacity of the damaged kid 


ney is still functioning to a degree" 


this 
Sunderman?* has demonstrated 


Clinical observations have borne 
out and 
that the osmotic pressure of the serum 
may be until death. 

The dangers of excess salt adminis 
tration to patients with advanced kid 


ney have 


maintained even 


long been recog 
nized* 

The use of salt 
common in the practice of medicine 
that the “low salt” 


sodium become 


the low diet is so 


terms and “low 


diets have svnony- 


mous. It is of note however that. in 


Phi W rk Was 
Present 


addre SS 


406 ) 


CERTAIN OBSERVATIONS ON 
ADVANCED RENAL 


supported by a grant from the National H« 
Rolling Hill Hospital, Elkins Park, Pa 


SODIUM EXCRETION IN 


DISEASE® 


patie nts wit 


advanced renal lise who could 1 


excrete chloride 


proper umount 
notoriously did poorly The 
of the diseased kidne\ 


ide was later menti 


inabilit 
to handle chi 
DeWess 
how 
restriction 
because of the 
dang rs of sodium per Se 
It is the purpose ot 
illustrate that reg 


or degree ot 


rhe d by 


low®. It is not un ymmon today. 


ever, to hear of sodium 
renal disease suppost 
this 
irdless of the 
patholo 
could eXCTe 
fashi 
as hypertonic 

dium lactate. Further evidence for ce 


papel 


renal 
in this series the kidney 


chronic 


irly normal 


administered 


sodium in a n 
when 


] 
servative mecnanisms tor sodium is a 
offered. It stressed that t 
study was limited to sodium with t 


must 


lactate ion and that no conclusions m 
be drawn as to what the behavior 
sodium would be in these patients w 


any other anion 


Materials and Methods. Nineteen ca 
ld onstitute this 


renai ( 


advanced 


‘art Institute, Bethesda, Md 
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IBSERVATIONS ON SODIUM EXCRETION IN| ADVANCED RENAI 
ure sed of 9 cases of chronic \fter baseline data, all patients were given, 
t cases of polycystic kid- either orally o1 intravenously, 120 to 160 
6 cases ot chronic pyeloneph mEq. ot ] or molar sodium lactate! daily 
it were Ih uremia and ac idosis Al] cases Tece ived added cal ium therapy and 
vere not comatose displayed certain cases were given supplementary po 
of between 2 and 10% tassium, depending upon the serum valu 
re selected for inclusion be The specific regimen followed and _ clinical 
racy of baseline data pre data have been prese nted elsewhere!®. 14,15 
id the absence of edema Iwo patients with chronic glomeruloneph- 
tudies lasted from 48 hours _ ritis, representing periods of salt restriction 
ending upon individual cir of 3 and 21 days, although included on the 
( the baseline period all pa scatter graph are ilso presented individually 
60 
40, 
20 
URINE 00} 
No 
mEq 80 
60, 
sok 
lg 
fi POLYCYSTIC KIDNEY DISEASE 
20448 CHR. GLOMERULONEPHRITIS 
CHR. PYELONEPHRITIS 
01234 5 6 7 6 § Wt 2 13 14 15 16 17 186 19 20 2) 
DAYS 
\ rees of sodium conservation achieved with the use of salt restriction o1 
19 patients with advanced renal disease. The concentration recorded to the 
{ fter baseline data ranging from 2 days to 6 weeks depending upon individual 
Thus in certain circumstances further conservation may have ultimately been 
I lue to the left indicates the concentration the day before the administration 
to 160 mEq. of hypertonic sodium lactate daily. A pronounced rise in urinary sodium 
n noted, this occurring in most cases from 4 to 10 days. Within 3 weeks all 
es were able to clear sodium with values of at least 100 mEq./L. 
lly hydrated with conven- Results. Figure 1 shows the urine so- 
y infection was controlled and qium concentration the day preceding 
relieved. The diet during 
of 20 to 40 gm. of pro sodium lactate administration and then 
12.5 the highest urine sodium concentra- 


» to 20 mEq. of sodium. Forced 
| employed. 


Cl Inatvions were done for blood 


erum sodium, potassium®, 


iwbon dioxide-combining 
venty-four-hour urines were col- 
measured for volume, sodium, po- 


chloride When possible the 
weighed daily and diets were 


dium and potassium content? 


tions in the 19 patients within a 3- 
week period. The majority of patients 
had relatively low initial sodium con- 
centrations indicating the existence of 
functioning conservative mechanisms. 
Due to the variation in baseline periods 
the maximum conservative capacity of 


it 
1) 

i 

( 

n 
Tor 
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the tubules may not have been attained 
in everv case, but in no instance did 
the serum sodium value fall to a low 
level nor did increasing azotemia be- 
come evident®:’, Thirteen cases showed 
2 concentration of sodium in the urine 
to be 30 mEq./L., 
cases showed a concentration of be 
tween 35 to 45 mEq./L. \ 
was as high as 50 mEq./L. and this pa- 
tient had been on unlimited salt pre- 
vious to a baseline period of only 48 
hours, suggesting that further conserva- 


below whereas 5 


Only one case 


tion may well have been possible in. 
this patient 

By adding extrarenal losses of sodium 
to the renal output of sodium, it may 
be seen that only a few of the studied 
patients were in actual sodium equilib- 
rium. Therefore, theoretically, all cases 
that lost more sodium than was ingest 
ed might be sodium-losing nephritides 
by the strictest phy siological definition 
of the term. Should salt-losing neph 
ritis be defined according to previous], 
published findings of hypovolemia and 
azotemia no case in this series could 
be so classified clinically2". 

It may be seen here, regardless of 
the type of kidney disease, that, upon 
the institution of hypertonic sodium 
lactate therapy, a rapid increase in the 
concentration of sodium in the urine 
was noted. In all cases, except 2, the 
urine sodium value reached 100 mEq. 
L.. within a 3-week period. The differ- 
ent rates of rise in the urine sodium 
value may have been related to the de 
cree of deficit of body base??. 

There was no parallel marked _in- 
crease in urinary volume in any case, 
and most 24-hour outputs ranged be- 
tween 1000 to 2500 cc. of urine. 

The shaded area represents essen- 
tially the range of urinary sodium con- 
centrations found in normals passing 
varying volumes of urine. 

Only one case excreted a hypertonic 


MAGEE, DUNSMORE: 


urine for sodium and this was in a case 
of advanced pyelonephritis. 

In no case was sodium chloride load 
ing performed because of the severity 
Although Newburgh" 
has pointed out the inherent dangers 
small daily 


of the disease. 
of salt restriction with a 
negative sodium balance over a period 
of years, no case showed clinical evi 
dence of salt depletion. This wa 
further confirmed by the apparent cor 
rection of any obvious salt and wate: 
depletion by the baseline regimen use« 
prior to the administration of hyper 
tonic sodium lactate 

In the patients represented by Fig 
9 and 3, salt restriction was rigid, an 
the conservation mechanisms for si 
cium, although not quite complet 
were evident. On this rigid regime: 
there was no increase in the blood ur 
nitrogen or clinical deterioration con 
patible with “lazotemie par manqu 
sel’ of Blum, Graber, and _ \ 
Caulaert 

In these 2 cases of advanced glom« 
ulonephritis, both of which have sin 
succumbed to their disease, it may | 
seen that a rapid rise in the urinar 
sodium value was apparent. In pati 
T. D., whose kidneys at necropsy 
months after this study) weighed 
gm. each and showed advanced chro 
glomerulonephritis, the determinati: 
suggested excellent conservative al 
ity was present and the renal sodi 
excretion was essentially in equilibriun 
with ingested dietary sodium. In t 
patient, J. M., perhaps more extensiv: 
tubular degeneration had occurred 
the inherent ability to reabsorb sodi 
was less efficient initially. Perhaps 
cause of the administration of b 
the second period showed better man 
agement with closer equilibrium wit! 
the diet?. 

Certain other of the patients s 
studied have since expired and 1 
confirmed th 


crops) material has 
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\n initial attempt at sodium conservation with a 12.5 mEq. sodium diet. 
the conservative mechanisms were not complete, but the renal ability to clear sodium 
istered as lactate was evident. Using this patient as his own control better conservation 
ted during the second period of salt restriction, and again with the administration 
ig. daily high urine sodium values were evident. This patient was discharged 
on the 45th day. 
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\ long study period with a 12.5 mEq. sodium diet. For 21 days the patient 
ied renal equilibrium with dietary ingestion. Promptly following the administration 
{ sodium with lactate the rapid rise in urine sodium concentration was noted. 
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diagnosis of chronic renal disease of 
Varving type S 

Discussion. The cases presented 


herein represent only a fraction of the 
patients with advanced renal disease 
who have received hypertonic sodium 
lactate 
ary 


and the increasing urin 
ol 


finding in all our cases, 


here, 
concentration sodium has been 
stent 
excepting those where there apparently 
iccelerated of the 


producing rapidly progressive 


a Cons! 


was activity renal 
le SION 
kidney impairment 

It may be 
that, reg 


of renal pathology, the kidney may ex 


this small 


irdless of the type o1 degres 


seen mh SCTICS 


crete sodium in a manner approaching 


normal, when administered as hyper 
lactate. In this 


Was ho ey ice nce ot clinical dema 


tonic sodium series 
there 
formation, pulmonary edema or aggra 


vation of an existing hypertension 


Clinical or chemical evidence of th 
not infrequent benefits from the ad 
ministration of large amounts of so 
dium lactate has previously been pub 
lished Perhaps this work tends 


rt Newburgh’s hypothesis that 
ial at the distal tubules 
the kidney ap 


SSary 
in equiosmotic tor so 


to suppt 
less rel energy 
when 
to concen 
this may be 
with the hypothesis of Platt, 
that the 


nephrons in advanced renal disease 


proa at 


lium with minimal 
trate 
patibl 


who 


urea 


ien, too, com 


St ite S few 


remaining 


may be capable of functioning in a 


The effect ol 


naturesis 


supernornm il 


lactate on a forced is also 


problematical and the hypertonicity 
Certain 


supplementary 


may, too, be of importance” 


Cases received small 
doses of potassium acetate or chloride 
and the effect of potassium on urinary 
sodium excretion may have been con 
tributory 

It is interesting to note that patients 
with pyelonephritis apparently attained 
of sodium in 


a higher concentration 


DI 


NSMORI 


the than the other conditions 


studied. 


stic kidney 
ease in this group were unable to form 
than 120 mEq./I 


The CAaSeCS ot polycy dis 


urine with more ol 
sodium. 

On the averagt patients with chroni 
glomerulonephritis excreted urine witl 


but 


sodium 


the least concentration of 


statistically corrected for volume, thi 
may not be significant 

The degree of temia and the p 
tential effects of ssociated osmoti 
diuresis may be important factors 
tubular re ibsorption \daptation 


as to length of disease and potenti 
compensatory mechanisms along wit 


the degree ot clome rulo tubul il imb 


ance mav have been influential 
vrinary sodium excretions 

Since, in this ll series of stal 
renal. lesions with advanced urem 
no edema, pulmor iTV Ol peripheral 
u?eravation of hypertension resulte 
from the administration of large do 
of hypertonic sodium with lactate 
appears that the kidney, under the 
circumstances, may handle sodium 
nearly normal fashion. No pati 
was believed to be of the. salt-losi 
nephritis variety and thus mechani 


tor sodium re ibsorption seemed to 


the 
that 


several ( 


phritis had vary 


study pe riod. tt 


functioning durin 


is ot interest 


ises 
( hronic olom« rul 


degrees of salt restriction for up t 


years prio1 to the study 


Salt, as sodium chloride loads 
not employed by virtue of prey 
clinical experience The effect 


sodium ts 


chloride loads in these pati 
may only be speculated upon. If, um 
the kid 
could not so well or so rapidly eX¢ 
sodium chloride, it be a 
parent that Widal’s observations 
The that 
said from this study is that 


dium was administered as hypert 


identical circumstances, 


aS would 


confirmed”, most may 


whe I 
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odium lactate to these patients, the 


renal ability to handle this ion was sur- 
nrisingly good 
Summary. Urinary sodium excretion 
is studied in 19 cases of advanced 
enal disease during periods of salt 
estriction or deprivation. Inherent con- 


servation mechanisms for sodium were 
present in varying degrees. 

Regardless of the degree or type of 
renal pathology in this series, sodium 
could be handled in a nearly normal 
manner when administered as hyper- 
tonic sodium lactate. 


REFERENCES 


Berliner, R. W., Kennedy, J. J., and Orloff, J.: Am. J. Med., 11, 274, 1951. 
Bills, C. 1 McDonald, F. G., Neidermeier, N., and Schwartz, M. C.: J. Am. Dictetic 


\ 25, 304, 1949 


Blum, L., Graber, P., and Caulaert, V.: 


4. Borst, J. G. G. Acta med. Scandinay 
DeWesselow, O. L. V.: Quart. |. Med., 
Fox, Anal. Chem 137 
Keller, A. G., Jr.: 


P] elphia, 1951, p. 167. 


Ann. de Med., 25, 34, 1929 
136, 1, 1947 

33. 1025 

1951. 
Manual of the Biochemical Laboratories of the Graduate Hospital 


Landis, E. M., Elsom, K. A., Bott, P. H., and Shiels, E.: J]. Clin. Invest., 14, 525, 1935 


Mosenthal, H. O.: The Diagnosis and 


lreatment of Variations in Blood Pressure and 


Press. 1925. p- 971 


Murphy, I D., Settimi, A. L., and Kozokoff, N. J.: | Ann. Int. Med., 38, 1160, 1953 
Murphy, R. V., Coffman, E. W., Pringle, B. H., and Iseri, L. T.: Arch. Int. Med., 90, 


Ne} New York: Oxford Univ 
) 
Neubauer, R. A.: Po be published 
Idem: Am. J. Med. Sci., 227, 628, 1954 
Neubauer, R. A., and Dunsmore, L.: 
Lick logy, in press 
Newburgh, L. H.. Bull. New York Acad 


Nickel, J]. F.. Lowrance, P. B., Leifer, 


GSN 


Nussbaum, H. E., Bernhard, W. G., and 


and Bradley, S. E.: Clin. Invest., 32 


Mattia, V. D.: 


Delaware State Med & 95, 283, 1954. 


Med., 24, 137, 1951 


New England J. Med., 246, 


Peters, J. P.. Wakeman, A. M., Eisenman, A. J., and Lee, C.: J. Clin. Invest.. 6, 


Platt, R Lancet, 1, 1239, 1951 
Id ( S Q. 367. 1950. 
Schales, | Schales, J. J.: J. Biol 


Selkurt, E. E.: Physiol. Rev., 34, 287, 


Chem., 140, 879, 1941 
1954. 


Smith, H. W., Goldring, W., Chasis, H., Ranges, H. A., and Bradley, S. E.: J]. Mt. 


Sinai Hosp., 10, 59, 1943. 


Suby, H. L.: Chronic Glomerulonephritis, in Conn, H. W., ed 
1953, p. 408. 
Med., 53, 57, 1953 


Philadelphia: W. B. Saunders Co., 
Sunderman, F. W.: New York State J. 


Current Therapy, 


Thorn, G. W., Koepf, G. F., and Clinton, M. Jr.: New England J. Med., 231, 76, 1944 


Van Slyke, D. D., and Neill, J. J.: J. 


Widal, G. F., and Javal, A.: 


Widal, G. F., Lemmiere, A., and Cotoni: 


Biol. Chem., 61, 523, 1924 

Vaquez, H.: Diseases of the Heart. Philadelphia: W. B. Saunders Co., 1924. 

Compt. rend. Soc. de Biol., 55, 1639, 1903 
Semaine Med.. 31, 325, 1911 


663 


Wolf, A. V.: Am. |. Physiol., 153, 499, 1948. 


| 
) 
( 


A REVIEW OF SEVENTY-THREE CASES PROVEN AT NECROPSY 
By Ropert L. Simmons, M.D 
FY Hektoen Institute for Medical Research and the D p t Pathology, ¢ 
County Hospital, Chicago, Illinois 
\I ANY itte mpts have been made to secondary to the tu r or primal in natu 
{ 
correlate abnormalities observed in one +) jaundice when present, of less than 
weeks’ duratior 5 ibsence of Iwmphon 
or more he patic tests with the presence aaa _— 
leukemic infiltrations of tl liver 
of carcinoma metastasis in the liver*®5:7 
Thirty-three patient 15 were jau 
his study deals with re- diced grossly or classified a uch whi 
sults of hepatic tests in 73 cases of icteric index values exceeded 15 units. I 
metastati carcinoma of the _ liver trahepatic biliary bstruction, either parti 
proven by necropsy. or complete, with dilatation of the lucts w 
present in 16 or about half of the jaundi 
Methods The following tests were em cases. Of these, 5 showed gross and micr 
ployed teri index, cephalin-cholesterol pic evidence of infection, in the form eit} 
p 
flocculati Hanger’, thymol turbidity of of a purulent cholangitis o1 icuou 
Macl ramma globulin’ turbidity — of filtration of segmented leukocytes in the Pp 
rABLE 1.—RESULTS OF HEPATIC TESTS IN 73 CASES OF METASTATIC CARCINOMA 
OF THE LIVER PROVEN AT NECROPSY 
\ Ty) V \ \ \ 
Ca ( Dete { Det 1h Det { Det | 
17 Jaundice, with 14 i4 17 00 7 
t obstruction 
Jaundice, with 9 10 0 1] 
ction 
Jaundice, 5 100 100 0 
truction, and 
fection 
40) jaundice 258 17.2 ) 4 OS | 
73 6 9 50.8 9 64 
Huet ind Popper, and serum alkaline tal fields. The primary site of 
phos} hatase ot Bodansky4. Values consid- malignant obstructior ol the trahe 
ered abnormal were: Icteric index, above 15 ducts was in the bladder, pancr 
units; cephalin flocculation, 2 plus or more extrahepatic ducts 
ifter 24 hours; thymol turbidity, 5 or more 
- Results. CEPHALIN FLOCCULATION 
units; gamma globulin, more than 1.25 gm. | 
per 100 c and, alkaline phosphatase, 56 determinations recorded, 19 (33 
values over 4 Bodansky units vielded abnormal results (Table 


Case Material. Selection of cases from 
necrops} records was made on the basis of 
the following criteria: 1 presence of gross 
and microscopic carcinoma metastases in the 
live I ibsence of primary liver disease; 3) 


ibsence of demonstrable bone involvement 


HEPATIC TESTS IN METASTATIC CARCINOMA OF THE LIVER 


Abnormal results were more frequ 
when extrahepatic duct obstruction ' 
present, and results were alwavs abi 


mal when obstruction and _ infect 


were present. Values of 3 plus or 4} 


SIMONS: 


vere found in this latter group. Of 
the nonjaundiced patients, 17.2% had 
ibnormal cephalin flocculation. None 
t these cases showed values of 3 or 
plus 
rHYMOL TURBIDITY. Of 59 determin- 
tions recorded, 30 (50.8%) gave ab- 
ormal results. Obstruction of the ex- 
trahepatic ducts increased the fre- 
juency of abnormal values from 29.5% 
70% and the test was always abnor- 
ial when infection was present in ad- 
ition to obstruction. Values above 10 
nits were found only when obstruc- 
mn and infection were present. 
Abnormal thymol turbidity values 
ere present in 35.7% of the nonicteric 
itients. Values ranged from 4.5 to 9 
nits 
Alkaline 


hosphatase determinations were ab- 


ALKALINE PHOSPHATASE. 
mal in all 27 of the jaundiced pa- 

tients examined. Independent of the 
resence or absence of extrahepatic ob- 
truction, alkaline phosphatase values 
ere above 4 Bodansky units in the 
indiced group. 


The range of abnormality is as fol- 


nsky Unit Vo. of Cases 


4 of Total 
to 10 3 11.] 
to 15 S 29.6 
0) 5 18.1 
() 5 18.1 
r 6 999 


hirtyv-two determinations were re- 


led nonjaundiced patients. 
lwenty-two (68.7%) were abnormal. 


range of abnormality is as follows: 


ky Units No. of Cases 


% of Total 
10 1] 34 
to 15 S 95 
plu 3 9 


size was defined as follows: 
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The highest values were observed in 
obstructive jaundice with metastases 
in the liver; values above 10 Bodansky 
units, however, were found in 34% of 
patients without jaundice. In addition, 
29% of the nonicteric patients showed 
alkaline phosphatase values above 4 
units as an isolated abnormality among 
the other tests. These values ranged 
from 4.5 to 22.7 units with over 50% 
exceeding 10 units. 

GAMMA GLOBULIN. Of 31 gamma glo- 
bulin determinations recorded, 20 
(64.5%) were abnormal. 

Abnormality of the gamma globulin 
in the jaundiced cases increased from 
57% to 75% when extrahepatic obstruc- 
tion was present. There were no deter- 
minations recorded on patients with 
obstruction and infection. 

Gamma globulin was elevated in 64% 
of the nonicteric patients. 

Values over 2 gm. per 100 cc. were 
approximately equally distributed 
through the jaundiced and nonjaun- 
diced patients. The highest value (3.18 
cm. per 100 cc.) was present in a pa- 
tient with carcinoma of the ovary with- 
out jaundice. 

An elevated gamma globulin as an 
isolated biochemical finding was pres- 
ent in only one case. 

CORRELATION OF LIVER SIZE° WITH 
FREQUENCY AND DEGREE OF ABNORMALITY 
or Tests. Jaundice: Cephalin floccula- 
tion and thymol turbidity values in- 
creased in frequency and degree of ab- 
normality as the size of the liver in- 
creased. The highest values were 
found in the obstructive jaundice group 
regardless of liver size. 

Alkaline phosphatase was always ab- 
normal when jaundice was present and 
the highest values were found in the 
obstructive jaundice group with Grade 


Grade 1, occasional nodule, gross or microscopic, less than 1700 gm. 
rade 2. frequent nodules, large and small, scattered throughout, 1700 to 2500 gm. 
rade 3, extensive involvement, more than 2500 gm. 
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SIMONS 


HEPATIE¢ 


rESTS 


| liver size; however, high values were 
distributed through all the jaundiced 
patients regardless of liver size. 
Gamma globulin values increased in 
frequency and degree of abnormality 
as the liver size increased. 
Nonjaundice: Cephalin flocculation 
turbidity ab- 


normalities in patients with Grade | 


and thymol showed no 


liver size, but became abnormal as the 


liver size increased. Three plus or 4 
plus values for cephalin flocculation 
were not found in nonicteric patients 
regardless of liver size and the high 
values for thymol turbidity in the 
nonicteric patient was 9 units found 


est 
in an extensively involved liver. Four 
teen per cent of alkaline phosphatase 
determinations in patients with Grade ] 


liver size were abnormal (range 5 to 
LO units The test was more 
quently abnormal as the liver enlarge- 
ment was greater and the values rose 


as well 

Twenty-five per cent of gamma glo 
bulin tests with Grade 1 liver size were 
the 
values increased as well. The 


abnormal, and as liver size in 
creased 
of gamma globulin in livers with 


te 2.5 


range 


minimal involvement was 1.5 


ym. pel LOO ec. 


Discussion. \ttempts to correlate ab 


normalities of with 


hepatic tests 
metastatic liver disease are complicat 
ed by at 


specihc character of the tests, and 


the non- 
9 


least 2 factors: | 
difficulties of excluding involvement of 
other organs in the production of the 
abnormal test. 

Thus 
carcinoma without liver metastases may 
have a high 
hepatic tests 


patients with gastrointestinal 


abnormal 
Furthermore, the ab- 
sence of clinical and necropsy evidence 
of osseous involvement, either by the 
neoplastic process or by independent 


inc idence ot 


disease, cannot be regarded as _ proof 
of its absence. However, with an ap- 


preciation of these limitations. certain 


IN METASTATIC 


ARCINOMA OF THE LIVER 
general and specific correlations may b 
made. 


In the nonicteri patient the ce phalin 


Hocculation and thymol turbidity were 
abnormal in only 17% and 36% of the 
cases respective ly All abnormal val 


ues were in patients with moderate o1 


involvement of the liver 


both cephalin flocculation 
| 


cxtensive 
Thus 


thymol 


and 


turbidity were unsatistactory 


for detecting metastases in the liver 
in the nonicteric cancer patient with 


out hepatomegaly 


In the series of Gutman and co 
workers of {9 nonjaundiced Cuses with 
liver metastases SY had phospha 


tase values above 4 Bodanskvy units 
In another similar series of 16 cases 
alkaline phosph itase was elevated it 


Q4% Klotz found the serum alkalin 
phosphatase elevated in 64 of hi 
cases'’. Mendelsohn 
cluded that about 90 


advance ed 


ind Bodansky Con 
of the 


involvement ol 


cases wit! 


metastati 


the liver had abnormally elevat 
values. Sixty-thre per cent of thei 
Cases without he patome galy ha 


phosphatase values in excess of 
units 

\ very high percentage of nonicteri 
metastat 


series 


patients with far advanced 


liver disease in this current 
well had elevated 


However. only 14 


ilkaline phosphata 


values of the nor 


icteric patients with minimal invol\y 


ment of the liver showed alkaline phi 
phatase values exceeding 4 units. Tl 


suggests that an appreciable metastat 


P] 
involvement mav_ take place withe 
and that 


phe sphatase determi! 


the liver becoming palpable 
the alkaline 
tion does not reflect early, minimal 
volvement of the liver. 


The vlobulin 


cantly elevated in the nonicteric 


gamma was sign 


tients, and most of the abnormal valucs 


occurred in the moderately and ext 


sively involved livers; however, o 
25% of the gamma globulin detern 


| 


SIMONS: 
ations were abnormal patients with 
minimal involvement of the liver. Ele- 
vation of gamma globulin has been 
found in a variety of diseases and, 
therefore, i s hardly specific for metas- 
tases in ie liver. However, various 
studies have shown that protein frac- 
tions other than gamma globulin may 
be altered in patients with carcinoma 
metastases in the liver®?°, In non- 
metastatic liver disease, elevation of 

amma globulin fraction is probably 
lue to a proliferation of the Kupffer 
ells and other mesenchymal elements 
nd may represent a nonspecific prod- 
uct of the stimulated hepatic paren- 
hyma'*. Whether this is the basis for 
levation of the gamma globulin when 
ircinoma has invaded the liver can- 
ot be rar ( ided 

Inasmuch as the practical clinical 
roblem with the cancer patient is the 
irly determination of hepatic metas- 
ises when radical curative therapy is 
ontemplated, none of the hepatic 
tests employed in this study were ab- 
ormal frequently enough in the non- 
teric patient with minimal carcinoma 
etastases in the liver to be of diag- 


istic significance. 
Patients with jaundice uncomplicat- 
by extrahepatic obstruction or in- 
tion showed approximate ‘ly the same 
juency of abnormal v: alues of the 
halin flocculation, thymol turbidity 
| camma globulin determinations as 
tients without jaundice. Although al- 
line phosphatase was always abnor- 
| when jaundice was present, high 
ues did not necessarily imply that 
trahepatic obstruction was present, as 
ues above 15 units were found fre- 
ntly in the nonobstructive jaundice 
es 
Vhy jaundice’ not due to extra- 
itic duct obstruction occurs in the 
ence of liver metastases is not en- 
clear. Mendelsohn and Bodansky 
a tumor nodule as an expanding 
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and compressing mass having little ef- 
fect on the bulk of liver cells per se, but 
producing angulation and obstruction 
of the intrahepatic bile ducts'*. This 
suggests that the presence or absence 
of jaundice would be determined by the 
size and number of tumor nodules, 
and would seem a reasonable explan- 
ation were it not for the fact that 30% of 
the nonobstructive jaundice patients in 
this series had only an occasional small 
nodule scattered through the liver, and 
533% of the nonjaundiced cases had mas- 
sive involvement of the liver. 

Patients with extrahepatic duct ob- 
struction, in addition to metastases, 
showed marked increase in frequency 
and degree of ares A of the tests 
employed. When infection was pres- 
ent, in addition to the obstruction, 
cephalin flocculation and thymol tur- 
bidity were always abnormal. Thus, as 
a group, patients with obstructive jaun- 
dice with metastases in the liver always 
showed abnormal alkaline phosphatase 
values and usually showed abnormal 
thymol turbidity, cephalin flocculation 
and gamma globulin values. 

In most cases of benign extrahepatic 
obstruction of short duration, cephalin 
fiocculation and thymol turbidity are 
rormal!*. It has been shown that malig- 
nant obstruction will produce more fre- 
quent abnormalities of liver tests than 
those produced by common duct stone 
or stricture?. The frequency of abnor- 
malities of both tests, in either situation, 
will increase if obstructive jaundice has 
persisted a long time. However, the 
marked increase of abnormal results of 
these tests when extrahepatic duct ob- 
struction of short duration and metas- 
tases were present, is noteworthy. The 
exact mechanism for such phenomena 
is not known; however, these changes 
could. possibly represent liver cell 
damage due to breakdown products of 
the metastases themselves under the 
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impetus of obstruction in the extra- 
hepatic ducts 

Summary and Conclusions. 1. The 
necropsy protocols of 73 cases of meta- 
static with and _ without 


jaundice, were studied in an attempt to 


carcinoma, 


correlate the presence of metastases in 
the liver 
flocculation, thymol turbidity, alkaline 
phosphatase and serum gamma globu- 
lin. Approximately one-half of the 
cases studied had jaundice and ap 


with changes in cephalin 


proximately one-half of the jaundice 
cases had malignant obstruction of the 
extrahepatic ducts in addition to me 
tastases in the liver. 

2. Cephalin flocculation and thymol 


turbidity are not abnormal frequently 


enough in the nonicteric patient to be 


of diagnostic significance. When jaun- 
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dice is present due to metastases alone 
there is no significant change in fre 
quency or degree of abnormality of 
either of these tests 

3. Serum gamma globulin and alka 
line phosphatase are frequently elevated 
in the nonicteric patient with moder 
ate or extensive metastatic involve 
ment of the liver; however, neither test 
reflects to a satisfactory degree early 
minimal 
liver. 

1. Malignant obstruction of the ex 


carcinoma metastases in the 


trahepatic ducts with associated can 
cinoma metastases in the liver should 
be considered in the differential diag 
nosis of the patient with obstructive 
jaundice of short duration who show 
hepatic tests indicating obstruction and 


hepatocellular damagt 


Hospital tor his 
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PRIMARY SYSTEMIC AMYLOIDOSIS 


By W. H. 
PATHOLOGIST, 
PROFESSOR OF 


ASSOCIATI 
ASSISTANT 


THE 


\mMyLomosis is usually categorized 
ith the degenerative processes, having 
morphologic il resemblance to hya- 
ne, and being described in Anderson’s 
ithology’* in the chapter concern- 
disturbances in the metabolism of 
tein. Nevertheless the nature and 
this disorder remain 

It is the present pur- 
e to review that part of amyloidosis 
it is known as primary systemic or 

ypical amyloid disease, referring also 
what is known of the general nature 
umvloid. 

While a number of cases of the pri- 
ry systemic form of amyloidosis 
( reported prior to 1929, it was 
arsch®* who in that year recorded 
e such cases and first defined the 
ntial from the much 

common and well-known second- 
type of amyloid These 
rences were: 1) an absence of an 


thogenesis of 


st uncertain. 


differences 


disease. 


Matuews, M.D. 
MONTREAL 
PATHOLOGY, 
MONTREAL, 


GENERAL 
McGILL 


HOSPITAL, 
UNIVERSITY, 
CANADA 


antecedent or coexisting disease such 
as long-standing tuberculosis or chronic 
suppuration, 2) the involvement of 
mesodermal tissues such as smooth and 
skeletal muscles, the cardiovascular 
system, and skin, rather than the liver, 
spleen, kidneys and adrenal glands, 3) 
a variability in the staining reactions of 
the amyloid as opposed to the con- 
stancy of these reactions in the second- 
ary form, and 4) a tendency to nodu- 
lar de ‘position of the amyloid. Lubarsch 
thus clearly defined the commonly rec- 
ognized or typical form of amyloid dis- 
ease distinct from a systemic or 
atypical form. To these a multiplicity 
of names have been applied, such as 
typical, genuine, classical, visceral, gen- 
eralized orthochromatic, pericapillary 
and periglandular to the secondary 
form, and primary, atypical, unusual, 
idiopathic, systematized and paramy- 
( 317 ) 


as 


iv 
4 


SiS PATHOLOGY AND 


loidosis to the considerably less fre- 
quent form 

Classification. In 1935, 
Koucky and Eklund" proposed a clas 


amvloid disease that has 


) 
Reimann, 


sification of 
been most widely used, based on clin 
icopathological features, but they rec- 
ognized that it was not completely 
satisfactory because of the frequent 
overlapping of characteristics in the dif- 
ferent categories. Amyloidosis they di 
vided into: ] 


tumor-forming and 


2) secondary, 
) that associat- 
ed with multiple Primary 
umyloidosis has the characteristics de- 
fined by Lubarsch** 


loidosis, usually following chronic dis- 


Secondary amy- 


eases, is characterized by large de 
posits, especially in the liver, spleen, 
kidneys and adrenal glands and by 


typical tinctorial reactions. Tumor 
forming amyloid is notable by the pres- 
ence of small, solitary or multiple 
masses occurring in the eye, 
bladder, urethra, phi 
tongue and especially in the respir atory 


in type but suffi 


amyloid 
urinary 
passages, primary ' 
ciently distinctive be grouped sep- 
arately Amyloidosis occurring with 
multiple myeloma is in a class by itself, 
being associated with this other dis- 
ease but having a distribution and tinc- 
torial characters that are more often 
like those of the primary form, and with 
a marked tendency to the development 
ot larg 
the joints 

In 1939, Koletsky and _ Stecher** 
analyzed 23 cases from the literature 
and added a 24th case of their own, 
presenting a comprehensive review of 
the clinical and pathological features 
of primary amyloid disease and like- 
wise noting the overlapping of distri- 
bution characteristics in different forms 


amvloid masses in and about 


of the disease, such as a marked in- 
volvement of liver, spleen, kidneys and 
adrenal glands, without associated dis- 
ease in some cases, or a distribution of 
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amyloid characteristic of the primary 


systemic form but associated with 
chronic infections, such as pyelonephri 
tis, in other cases 

The next extensive case review was 
that of Lindsay and Knorp** in 1945 
who added 1 case report to 15 addi 
tional cases from the literature, making 
a total of 40 cases reviewed to that 
date. In 1946, Eisen 


cases of this disease and summarized 


recorded 2 mort 


the essential clinical features, the organ 
and tissue distribution and the asso 
ciated laboratory findings in a total 

48 cases, including the 
Koletsky and Stecher** 
and Knorp™. 
frequency of a correct clinical diagno 


to make 


a correct histological diagnosis on tis 


10 reviewed by 
and by Lindsay 
He emphasized the in 


SIS and the occasional failure 
sues examined antemortem because of 


scanty amyloid in the material sub 
mitted or because of bizarre tinctorial 
eactions. writers have re 

viewed general or certain special as 
pects of primary amvloid disease. Th 
paper of Lindsay in 1946, dealing 
with the heart in primary amyloid di 

ease, is notable. 

King*’, in 1948, noting the incons 
tencies of the clinical picture ot am 
loid disease and the lack of knowleds 
of its causation, proposed that tl 


simplest classification based on know 


factors must be directed by the anator 
ical distribution of the amyloid de po 
tion. He suggested the follow ing clas 
fication: 1) Typical amyloidosis, with 
the deposition in the usual sites, k 


neys, liver, spleen and adrenal glan 


a) associated with other diseases st 
as tuberculosis, multiple myeloma, 
teomyelitis, carcinoma, or b) not as 
ciated with other diseases, and 

Atypical amyloidosis, not following t!x 
typical distribution but found hy 

or many foci or organs, with or without 
symptoms, a) associated with other ¢ is 


eases such as multiple myeloma, Ho:'¢ 
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in’s disease, carcinoma, pyelonephritis, 


bronchiectasis and the like, or b) not 
ssociated with other diseases 
Kine™ agreed with Lindsay’®” who, 


n 1946, had expressed the belief that 

the use of the terms primary and sec- 

ndary 

ill be 

the basic mechanisms of its production 

re known 
| King 
ecent symposium on Amyloidosis. 

Dahlin'®, in 1950, proposed the fol- 


is illogical and that all amyloid 


classified as secondary when 
simple classification 


ap proved by Rosen* in a 


wing Classification: 1. Primary amy- 
' loidosis, a) systemic, b) focal or tume- 
lactive 2 complicating 


iweloma, a systemic, b) focal or 


tumetactive. 3. Secondary amyloidosis. 
Nature of Amyloid. The knowledge 
: { the general nature of the substance 
f mvloid and of its causation and patho- 

enesis 1s quite limited. Morpholog- 
is described unitormly 


writers in this field, 


ily, amvloid 
| the 


Heous,. 


as a homo- 

hyaline-like sub- 
' stance which is acidophilic in its tine- 
torial character and for 


nonfibrillar, 


which certain 
ctorial methods are specific, hame ‘ly, 
Red, the 
vith methyl or 


metachromasia 
and 
brown 

Amy- 
is colored red in the periodic acid 
Schiff-Feulgen leukofuchsin stain*? 
noted to 
d substances by the 


Congo 
crystal violet 
and the 
ration imparted by iodine. 


methyl green stains 


sometimes Is contain 
tinctorial 
identification! 
described an inti- 
relationship of amyloid 
reticulin, demonstrated by 


a‘ iods used for their 
and Frazier*® 


and 
combining 
method for 


silver impregnation 


re ilin with the Van Gieson or other 
ective stain. King*® has re- 
d 


| an affinity of amyloid and silver 


tissue 


S vhich was discovered accidentally 
hich renders it distinct from col- 
it ind reticulin in an intense argyro- 


knowledge of the chemical com- 
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position of amyloid is limited and there 
appears to have been little effort di- 


rected to this form of investigation 
since that of Hass and his cowork- 
ers**83.34 who demonstrated that amy- 


loid is formed by a matrix of a funda- 
mental protein unit, bound with a sec- 
ond more questionable and lesser pro- 
tein component plus a sulphate-bearing 
polysaccharide. They suggested that 
the physicochemic: al properties — of 
amyloid are not contributed by the 
prote in alone and that components of 
the circulating fluid may be temporar- 
ily or permanently bound to this mat- 
rix which is thus subject to various sub- 
stitutions and additions dependent up- 
on the fHuid rather than 
upon the basic matrix of amvloid itself. 
There were noted in the 
amyloid of different species and from 
different sources with a rel: itionship be- 
tween the solubilities of the amyloid, 
the staining properties of its matrix and 
the apparent cause in man, horses and 
rabbits. 

Pathogenesis and Etiology. The 
pathogenesis of the formation of the 
deposits of amyloid is in dispute, 
though a fundamental feature is the 
intercellular position of the amyloid 


circulating 


variations 


material. There are two main opposing 
views as to the site of pager ee : 
the tissue, that of Peters®” in which i 
is held that amyloid is prim: arily de in 
ited in or on the cell membrane, being 
in the nature of an alteration of the 
protein substance of the cell membrane, 
that of in which amyloid 
s believed to be formed primarily be- 
neath the venocapillary endothelium, 
spreading from that point. Peters’ be- 
lief is supported by the very distinctive 
character of the involvement of adi- 
pose tissues i primary amyloidosis 
where the individual fat cells of the e pi- 
cardium, of the mesentery and of the 
retroperitoneal tissues have been re- 
peatedly described as enveloped in 


| 
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rings of amyloid®’. Larsen’s view is 
based upon microscopic observations in 
without evi- 
dence of a primary pericellular forma- 
tion of the amyloid. He suggested that 
amyloid is formed from the intercellu- 
lar lymph as a result of changes in the 
permeability of 
and that its presence might simply be 
a result of abnormalities in capillaries 
rather than 


tabolism in any 


myocardial amyloidosis 


venous endothelium 


disturbed me- 
cell. I 


occurrence of 


a result of 
specific jarsen*? 
explained the isolated 
deposits of amyloid within the media 
of the aorta, pulmoni ry artery and the 
vena cava, as being related to the vasa 
vasorum 

Warren on the other hand, 
cested that his observation of 
apparently forming at a distance from 
blood Vesse ls was in strong support « ot 
the view of Mallory that it is a product 


of perverted fibroblastic activity and 


ao 
sug 


amyloid 


that in primary amyloidosis there is a 


widespread perversion of function of 


connective tissue elements, 
larly in 
muscular tissues. 

Frazier 
the formation of amyloid, 
tiated, is 
as indicated by the 
nature of the 
the disease but that probably there are 
differences in the rate of its for 


different cases as well as in 


particu- 


cardiac, smooth and skeletal 


10 


that 
however ini- 


Jones and observed 


progressive and continuous 
process progre ssive 


clinical manifestations ‘of 


wide 
mation 
the Same Case. 

The causation of amyloidosis remains 
obscure. The basic etiological theories 
largely revolve around animal experi- 
mentation and consist of the following: 

1) Amyloid manitesta- 
tion of in general or lo- 
calized metabolism?*4:4®, a 
theory based on the protein composi- 
tion of amyloid and its production in a 

variety of protein feeding experiments. 


Kuczynski*® explained the experimental 


disease is a 
disturbance 
protein 


production of amyloid in animals by 


AND 
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sodium caseinate (nu 
a flooding of the 
re sultin 


the feeding of 
trose ) on the 
with 


basis ot 


body toreign proteins 
on] 


in an excess of abnormal intermedian 
products of disturbed protein metabo 
lism which are precipitated from thi 
supersaturated tissue fluids. 

2) It is the 


antibody reaction and precipitation it 


result of an antigen 


14,48 


the tissues this theory being base: 


upon the frequent association wit! 
chronic inflammatory diseases and thei 
known prolonged stimulation of th 
immune mechanism, as well as the re 
incidence of 
for tl 


production of high-titer antisera. Ha 


ognition otf a significant 


amyloidosis in horses*® used 


and his coworkers*! appear to hav 
favored the that 
product of an in vivo antigen-an 


view amyloid may lb 


body reaction. 
a result of an 
in the 


suggested bv tl 


3) Amyloidosis is 
normality or disturbance reticul 
endothelial system" 
frequent occurrence of the amylo 
where cells of this 


lent, its early occurrence in sm 


system are preva 


1 


patches suggesting a local formati 
and the delayed ; appearance ot e xpe 
mental ifter blockade 


the reticuloendothelial system in 


amy loidosis 


mals. 
4) The 


relates 


most favored theory wh 
amyloidosis to hype rglobul 
emia is founded upon the coexistet 
of amyloid disease and multiple n 


loma with its disturbance of 


globulin®®, the recognition of 
globulinemia and amyloidosis in ho 
used for antiserum production‘ 


blood 


amyloidosis 


occurrence of increased 


ulins in rabbits with 
duced by injections of sodium cas 


ate22 and the hyperglobulinemia 


ciated with amyloidosis produce 


animals by repeated injections of 
terial vaccines!® 

Koletsky Stecher** in their 
view, stated “the experimental fin 


and 
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uggest that amyloid may represent a 
reaction between some component of 
erum globulin and certain fixed tissue 
which in the pri- 
mesoblastic 
tructures or in the walls of capillaries 
Such a reaction may be 
antibody 


elements, case of 


nary amvloidosis are in 


or arterioles 


t antigen nature and may 


nave all allergic basis . 
Letterer'S, long a proponent of the 
ntigen-antibody and increased globu- 


lin theories, writing in 1949, maintained 
that amyloid formation depends upon 
that it 
not of a specific chemical nature but 


ariations in plasma proteins, 


i part of the plasma proteins, where- 
in a disturbance ot their colloidal sta- 
bility or the 
normal plasma proteins is concerned, 
nd that amyloid often is a result of 
ntigen-antibody re According 
there associated 
ith the humoral alterations in experi- 
ental amyloidosis, morphological al- 
mesenchymal and_par- 
the three going 
This would coincide with 
that disturbances in se- 
and in the reticuloendo- 
jointly concerned 
amvloid disease*. 
iffe®”, observing ‘that experimental 
when foreign 
injected over prolonged 
suggested that it results when 
has developed, and 
morphological reactions of weg 
precede the deposition of amyloid i 
tissues. He that those ‘i 
cases ot amyloid disease without 
issociated disease might represent 
effect of pathological hypersensi- 
tiveness to foreign proteins resulting 
ti. a abnormal permeability of an im- 
p red intestinal function or from an 
hiclency ol 


formation of new or ab- 


actions. 


to him, always are 


terations in 


enchymal structures, 


hand in hand. 
olde I 


rum protems 


View 


lial system are 


causation oft 


loidosis occurs only 
tems are 
ods. 


ersensitivity 


suggested 


liver function in rela- 
t to protein metabolism. 

th respect to the allergic theory of 
amyloidosis, the devel- 


th 1usation of 
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opment of allergic features is well 
known in tuberculosis and associated 
with which disease, amyloidosis in its 
secondary form is, of course, well 
known; likewise the hyperglobulinemia 
in experimental amyloidosis might very 
well be associated with an acquired 
hy perse nsitivity. However, in so-called 
primary amyloidosis the history of al- 
lergic generally absent, 
though it has been present in few 
cases. In addition, Rowe was quoted by 
Lindsay” as stating that in a very large 
series of allergic patients no instances 


disorders is 


of amvloidosis were encountered. 

In discussing the pathogenesis of 
amyloidosis, Eisen*! reviewed the rela- 
tionship to multiple —. noting a 
similarity of age incidence in primary 
amyloidosis and that with 
myeloma, as distinct from an earlier age 
incidence in the secondary form, also 
a similarity in the tissue distribution 
and the atypical staining characteristics 
of the amyloid in these two groups of 
However, the association of 
myeloma and hyperglobulinemia has 
not been present in primary amyloido- 
sis?'5° but interestingly Eisen drew at- 
tention to the fact that in several cases 
of myeloma with amyloidosis there was 
hyperglobuline mia earlier in the dis- 

ease, with the globulins falling later in 
the disease, in contradistinction to un- 
omplicate ‘d myeloma with hyperglobu- 
linemia often persisting to death. On 
this basis, it is conceivable that hyper- 
globulinemia has antedated the clinical 
appearance of primary amyloid disease. 

In the realm of experimental amyloid 
disease and pathogenesis. Richter®! re- 
cently has demonstrated that amyloido- 
sis can be regularly produced in rab- 
bits by means of re peate -d injections of 
ribonucleotide, which is known to affect 
the production of serum globulins in 
this animal, the amyloidosis being asso- 
ciated with distinct increases of serum 
beta-globulin and of alpha -2 globulin, 


cases. 


il 
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the gamma globulins remaining essen- 
tially normal 

From these experimental and theor- 
etical considerations it is evident that 
there is very little exact knowledge of 
the etiology and pathogenesis of amy- 
loid disease in any of its forms in man. 


Naturally, there is current discussion 
of its relationship to the collagen dis- 
eases and to ground substances. 

194885, 


amyloid to be an expression of an im- 


Teilum in has considered 
munity reaction, associated with hyper- 
globulinemia and prolonged stimulation 
of the immune mechanisms, akin to the 
“hvalinosis Boeck’s 


coid and the periarterial fibrosis of 


occurring in sar- 
spleen and glomerular wire loop lesions 
in disseminated lupus erythematosus. 

Altshuler and Angevine! in the study 
noted that the 


metachromatic material is 


“fibrinoid” 
ot 
closely related to the processes of hyal- 


ol 


tion 


torma- 


inization, amyloid formation and tissue 
sclerosis with the exact relationships 
and differences being unknown. They 
recognized that in fibrinoid change the 
precipitation of acid mucopolysacchar- 
of the 
curred, and that in some instances, the 


ide ground substance has oc- 
precipitant probably is an alkaline pro- 
tein derived from the necrosis of tis- 
sue or of the interaction of the tissue 
with a damaging agent. 

Jones and Frazier*’, in describing car 
diovascular amyloidosis, noted the re- 
lationship of amyloid formation to the 
perimysial reticulum. This reticulum 
thickens and irregularly loses it argyr- 
ophilia and then becomes converted in 
to amyloid, or the reticulum fibrils first 
thicken, develop a perifibrillar edema 
which appear then 
into an amyloid mass. This 
muscle 


in floccules and 
condense 
fibers 
which then shrink and disappear and 
within which the originally 
thickened reticulum fibrils fragment 
and disappear. The same relationship 


expands and_ invests 


mass 
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to reticulum was noted in amyloid of 
blood vessel walls and as it develops 
in adipose tissue; the reticulum either 
thickens or disappears. No primary as 
sociation with elastica or with capil 
laries was found. They speculated on 
the possible metabolic role of reticu 
related 
endothelium, in the transfer of mate 
ials in one direction or another. The. 
that be 

mucopolysaccharide combined with 


lum, often closely to vascular 


thought amvloid might 
variety of proteins including those of 
reticulum as well as those involved in 
antigen-antibody reactions. Continuing 
recently des 


Love has 


ot 
in which cutaneous 
ot 


which in turn was thought to be an 


in this vein. 


cribed a case primary amyloidosis 
iumvloid formed b 
a conversion degenerated elastic 
expression of arterios lerotic cutaneous 
senility. He considered amyloid to b 
a pathological ground substance 
Graham“, in 1952, speculated that 


there may be a_ close relationshi 


between “amyloid degeneration” 

other disease processes which concern 
alterations in the chemical constitution 
of ground substance or connective tis 
that the 


should 


sue, and suggested term 


emyloid degeneration impli 


such a chemical alteration with the 
formation of the homogeneous, eosino 
identified iS 


its reactions with the spe 


philic material being 
amyloid by 
cific stains for amyloid 

Jackson and Slavin** likewise pu 
sued this discussion, noting the occu 
rence of experimental hyperglobulin 
emia and amyloidosis and suggesting 
that hyperglobulin« mia is a response to 


injury of connective tissue. They S 


cussed the relationship of amyloid to 


other collagen diseases and postulated 
that an irritating stimulus produces 
injury of ground substance with 
protein 
tation of circulating protein into 


creased production, pres 


sensitized collagen and the form: 


1) 
{ 
| 
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I 
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amyloid. They noted Apitz’ conten- 
tion that every case of primary amyloid 
disease is associated with plasma cell 
proliferation and is either an unrecog- 
nized or a burned-out case of plasma 
ell proliferation. 

yes of Amyloid. With regard 
to the 


formed 


reabsorption of amyloid once 
Richter referred to several 
clinical observations indicative of  re- 
ression of natural amyloidosis in man 
nd to the more frequently noted 1 
orption of experimentally sean 
mvloid in animals. He described his 
ewn microscopic observations of this 
process in rabbits, which began only 
fter cessation of treatment with so- 
ium ribonucleate, and confirmed that 
is by means of a histiocytic phagocy- 
tic process with cells found in giant 
cell groups or singly. Extracellular lysis 
f the amyloid was noted as probably 
curring by enzymatic means. 
\ number of the human cases of pri- 
iry systemic amyloid disease have 
played foreign body giant cell and 
ther cellular reactions associated with 
the presence of amyloid in various tis- 
suggesting attempts at resorption. 
reviewed. this 
ct of amyloid disease, noting that 
giant cell reaction has been fre- 


Iverson and \Morrison** 


quently observed in the more localized 
loid tamors in various parts of the 
that it is very infrequently des- 

d in secondary oe and 

primary 
amvloidosis, occurring in 7 


that it is by no means rare 

S\ 
M4 ases. 

Lis “re ise naturally raises the ques- 

t f ther: ap) in amyloid disease, and 

| nblatt™, reviewed this aspect, not- 

‘perimental and clinical observa- 


t of the regression of amyloid when 
th use is removed and the several 
re ts of recovery in amyloid disease. 
I been pointed out that in second- 
ul nyloidosis death commonly re- 
S| rom the primary disease and that 
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the good results achieved with liver 
therapy by several workers have been 
in cases with benign osseous tuberculo- 
sis and that results are poor when 
wmyloid is associated with progressive 
pulmon: iry tuberculosis. The treatment 
of primary amyloid disease with _ 
has not been recorded, and indeed ; 
correct antemortem diagnosis is not 
often made. Jackson and Slavin** ad- 
vocated the therapeutic use of ACTH 
or cortisone in primary amyloid dis- 
case in view of their effects on ground 
substance, suggesting that this form of 
therapy offers the only possibility of 
improvement in the treatment of the 
intractable heart failure of amyloid dis- 
ease and that it should be tried in every 
case. 

Pathological Anatomy. The morbid 
anatomy and histology of primary amy- 
loid disease have been very ex: ictly 
detailed in many publications and there 
is a constant similarity in this regard. 
The case differences largely revolve 
around differing anatomical distribu- 
tion of the amyloid and its variability 
in tinctorial reactions. 

All are in agreement as to the naked- 
eve appearance of amyloid when suffi- 
ciently massive to be visible, describing 

i patchy or diffuse translucency with 
peculiar waxy, pink or gray appear- 
ance, with undue firmness or rigidity of 
the part affected. It is obvious that 
only the more massive depositions of 
amyloid will produce gross enlargement 
and increased weight of an affected 
viscus. The macroscopic suspicion of 
amyloidosis may be confirmed by the 
brown coloration imparted to the amy- 
loid foci by iodine, this being darkened 
by the addition of dilute sulphuric acid. 
The retention of 1 pink to red color 
in the amyloid ocl persisting after the 
intravenous Congo Red test may be 
seen at postmortem in those cases of 
primary amyloidosis that react with 
this dye, and a note of caution might 
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be given in respect to the use of this 
test in patients w ith cutaneous or vis- 
ible mucosal lesions which might be 
come colored by it. 

Iverson and Morrison** have des- 
cribed a distinctive appearance in mas 
sively involved adipose tissue of the 
mesentery, intestinal serosal fat and 
in the appendices epiploicae, occurring 
in a case of primary amyloid disease, 
with a grayness and peculiar rigidity 
or firmness and at the surfaces tiny 
gray flecks resembling miliary granu- 
lomas or fat necrosis imparted by mas- 
sive amyloid replacement of the fat, 
which in lesser form had a pericellular 
distribution about the fat cells as des 
cribed by Peters®®. The omental blood 
vessels also affected by amyloid depo- 
sition were rigid and likened to tracheal 
rings. 

Lindsay has presented a detailed 
analysis of the very frequent and mark- 
ed involvement of the heart in primary 
amyloid disease, describing nodular or 
granular gray formations in the visceral 
pericardium or diffuse, firm, gray thick- 
enings of both pericardial layers, or as 
a grayish-gold, jelly-like 
membrane on the heart surface and in 


Im one Case, 
another, gray-yellow furrows over the 
auricular surface. The amyloid has been 
described as having perivascular and 
pericellular distribution in this epicar- 
dial fat 
fat cells as noted elsewhere in many 


with amyloid rings about the 


instances. 

The greatest amount of amyloid is 
found within the muscular layers of 
the heart, affecting one or all chambers, 
producing a thickening of their walls 
and a distinctive induration or rigidity 
so that the opened chambers do not 
collapse, the amyloid being seen as 
streaks, 
flecks, bands or frank nodular masses, 


translucent gray or yellow 
some described as being as large as 1 to 
\ stiff leathery auricle is char- 
acteristic. The amyloid is found to in- 


9 
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volve the intramural veins, capillaries 
and arterioles and sometimes may bi 
found in the form of mural depesits il 
any or all layers of the larger coronary 
arteries. Most impressive is the diffus: 
formation of amyloid throughout. th 
interstitial tissue of the myocardium 
often with narrow bands of amyloid in 
vesting individual muscle fibers, whicl 
are described as becoming atrophis 


fragmented, vacuolated, necrotic 01 
with lipid and pigment accumulation 
within their cytoplasm and with nu 
clear degeneration and loss occurrin 

Important, here, is the clos relation 
ship of the pesimuscular retic ulum and 
the amvloid formation as described by 


Jones and Frazier'’. The original sit 


of formation is, of course, in disput 
believed by 


extending in 


primary peric ellular as 
continuit 


deposits as 


Peters’’, or 
fiom perivasculat 
cated by 
tropa is described as more remot 


Larsen* Musculat hyper 
from the affected mvyocardial fibers 


Endocardial and valvular involv 


ment 1s frequent sometimes only bi 


continuity with mvocardial formations 


involving the deeper layers of the e1 
docardium., discrete nodulat 
to th 


+} 


layered formations extending 
endothelial 
valvular involvement is apparent « 


surtace Frequently 


on microscopic examination less oft 
it is macroscopic and nodular or mor 
diffusely thickens the valve producing 
a rigidity of the cusp. In some in 
stances, fine nodular formations ap 

over the valve surfaces. While stenosis 
is described, it is uncommon. i 
chordae tendineae may be affected. All 
valves are recorded as being involved 
but in many instances, the exact v.!ve 
or valves involved has not been de 
tailed. Of the 


Eisen?!, valvular amyloidosis was note! 


cases reviewed 
in 37% but only in 2 cases was it con- 
sidered to be sufficient to contri ute 
to myocardial failure. 
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According to Lindsay®, the clinical 
manifestations of cardiac failure in pri- 
nary amyloid disease may be produc- 
er by one or any combination of the 
following 1) amyloid in- 
f pulmonary blood vessels 
walls, resulting in a 
chronic cor pulmonale, 2) amyloidosis 
blood resulting in 
arterial insufficiency and myo- 
cardial ischemia, 3) interstitial amyloi- 
myocardium, with or with- 
out degeneration of the muscle fibers, 
{) pericardial endocardial deposits 
5) amyloidosis of the 
heart valves sufficient to cause stenosis 


olve ment o 
nd alveolar 


of cardiac vessels 


corons 


dosis ot the 


of amyloid and 


O: insufficiency. 
\ striking feature of 
loid disease is the 


primary 
frequent, 
involvement of smaller blood 
throughout the parenchyma- 
tous organs and tissues, with or without 
Arteries, veins 
may be affected and 
characteristically the media of small 
arteries and arterioles is replaced by 
amyloid, producing variable degrees of 
thickening. While subendothelial de- 
described in some instances, 
y a pro- 
Adventitial amyloid 
Where the 
and veins are 
ised, it is usually by primary in- 
volvement of vasa vasorum. 
ie smaller of the liver, 

spleen, kidneys and adrenal glands are 
of ‘ailecte d, while the parenchyma 
is characteristically spared; however, 
sm: |! deposits may be found in it and 
in some cases without antecedent or 
associated chronic disease, these par- 
enc ymatous organs, singly or jointly, 
are massively replaced by amyloid in 

form identical to that better known 
in mdary amyloidosis. 

P.renchymal deposits are noted oc- 
casi ially in the pancreas, quite often 
in t! thyroid gland and in the gonads, 


amy- 
wide- 
spre ad 


Is 


extravascular deposits. 


and capillaries 


posits are 
marked stenosis is not usually 
nounced feature. 
is sometimes described. 


larger arteries 


vessels 
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but generally of such an extent as to 
have no clinical functional signifi- 
cance. 

There is frequent involvement of 
the tongue in systemic amyloidosis, 
ranging from a microscopic involve- 
ment of its blood vessels, to a massive 
replacement of its musculature by dif- 
fuse or nodular masses of amyloid, ap- 
parently formed in the interstitial tis- 
sues and re pli icing the muscle bundles 
by compression and atrophy. This pro- 
duces a diffuse symmetrical enlarge- 
ment of the tongue with marked rig- 
idity or induration of its substance, 
visible as the characteristic translucent 
gray, yellow \ pinkish gray 
patches, streaks, or nodules. The sur- 
face of the tongue is variably described 
as smooth and pale and atrophic, or 
with red papules produced by = 
epithelial mucosal amyloid deposits, o 
with yellow nodules protru< ling on 
surface. The macroglossia may reach 
the extreme of filling the mouth which 
becomes no longer capable of enclos- 
ing the enlarged structure. Superficial 
ulcerations occur infrequently. 

The gastrointestinal tract is affected 
in this disease, either locally or dif- 
fusely from mouth to rectum, some- 
times only with involvement of small 
blood vessels within the muscular, sub- 
mucosal or mucosal layers, but charac- 
teristically by larger or smaller deposits 
of amyloid in the muscularis mucosae, 
the major muscular layers and some- 
times present in the serosal tissues. This 
tends to produce a localized or diffuse 
thickening of the wall, usually without 
sufficient stenosis to be clinically sig- 
nificant. Gastric and intestinal mucosal 
ulcerations have been noted, associated 
with hemorrhages and related to which 
amyloidosis of vessels in the wall per- 
haps is significant. 

The lungs are frequently a site of 
amyloid deposits in the systemic dis- 
ease, most often in the form of vascular 


gray or 
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amyloidosis, particularly affecting the 
small and medium-sized arteries, with 
or without perivascular deposits. Very 
often there are extensive or limited dep- 
the 


interalveolar 


within alveolar walls 
about the 


Bulky parenchymal deposits are rare, 


ositions 


capillaries. 


though in one case*’, they were quite 


extensive. Curiously enough the bron- 
chial smooth muscle is less often in 
volved than is that of the gastrointes 
tinal tract and of the genitourinary 
tract 

The muscular walls of the urinary 
bladder and of the uterus are fre 


quently thickened by amyloid deposits 


and these are described as occurring 


in the vaginal walls as well as in the 
mucosa. Likewise, the muscular coat 
of the gallbladder may be affected. 


rhe Ivmph nodes are involved and 
may be significantly enlarged by dif 
nodular deposits of amyloid 
throughout thei 
ducing the lymphoid substance; or only 
their blood affected. 
Any of the serous membranes may be 
affected 

Amvyloidosis of the skeletal and dia 


phragmatic muscle occurs with involve 


fuse 
stromal matrix, re 


vessels may be 


in the 
form of depositions in the intermus- 


ment of the blood vessels and 
cular stroma and in a perimysial dis- 
tribution. Muscular enlargement is the 
result. The tendinous and ligamentous 
and capsular tissues of joints occa- 
sionally become affected, exhibiting a 
tendency nodular 


masses of amyloid, or to a diffuse thick- 


to the formation of 


ening of these structures. Bony erosion 
in and about the joints occurs, apart 
from which, amyloid replacement of 
the bone is rare in primary systemic 
amyloidosis, but was present and as- 
sociated with pathological fracture in 
the case of Koletsky and Stecher*!. In- 
volvement of bone marrow vessels is 


of course more frequently noted but 


AND 
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usually with little or no spread beyond 
this. 

Depositions frequently found in the 
skin are variously described as indw 


ated, waxy vellow. opalescent, spheri 


cal, flat-topped nodules or papules, it 
sclerodermic form 


toid form and as pink, striate thicken 


weeping eczema 
ings of the skin. Lesions on the evelid 
have been mistaken for xanthoma, Mh 
cosal lesions are found in the lip, mout 
and vagina. Microscopically, the amy 
loid occurs in diffuse or nodular mass« 

in the dermal connective tissues and in 


latter involvement 


the cutaneous vessels. To th 


is ascribed the fr 
quent cutaneous purpura occurring 
the absence of hematological disorde: 
The small blood vessels of the mec! 
branes ot the brain and ot the choro 
plexus suffer and rarely those of the 
brain and spinal cord parenchyn 
Amvloid deposition in the substance ot 


the brain or cord is not recorded it 


primary systemic amvloid — dis¢ 
\m\ loidosis ot blood vessels. perin 
endoneurium has occur 


ium and 


however, with or without second 


degeneration of nerve fibers and s 
ilarly is described in peripheral gang 
As to the staining reactions of 
amyloid, in some cases, it is typical 
corresponds to those of secondary a 
Red. 


crystal violet or methyl green react 


loidosis with Congo methy]| 
all positive, together with the io 
test. More often. 


these reactions is negative, thoug] 


one or several 


least one method will 
positive result. Notable is a variability 
of intensity of 
reaction in one patch of the hyaline 
material, a point which has led to 


ulation regarding the progressive 


usually giv 


a particular staining 


ation in the chemical composition ot 
amyloid. In many of the recorded c: ses 
the 
most incomplete, one or other ing 


details of staining reaction are 


mentioned as positive without a ta 
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tion as to whether or not others were 
attempted 

of Cases. 
view are 


Available for re- 
the following cases which are 
pestle ‘red to be examples of primary 
eeneralized amyloid disease, the 40 re- 
viewed by Koletsky and Stecher** and 
Ly Lindsay and Knorp*, including the 
2 cases recorded by them, to which 
Kisen added 2 more cases and re- 
viewed 6 additional ones from the lit- 
erature, detailing an analysis of the or- 
gans involved, the major clinical fea- 
tures and the recorded laboratory fea- 
tures in this total of 48 cases. It is pro- 
posed here to analyze similar data in 
another 50 cases that have been re- 
ported since, or were not included i 
4$-10,11,13-15,18,2 


Kisen's public ation 


s4 76.77 


others so classified that 
were not presently available for review 


‘| here are 


ind are not included in this analysis, 
uch as that of Ferris**, cases of Rod- 
Valent and Halbfleisch 
noted by Lindsay®’, that of 
Kriicke*®. Not included, is the case of 
Spain and Barrett 


riguez and 


with the amyloid 
tistributed in the fashion of primary 
but presumably sec- 
ndary to bilateral chronic suppurative 
ronchiectasis. The case of Worken and 
Volf™ is excluded on the basis that 
one marrow plasmocytosis was pres- 
nt, though Bence -Jone S proteinuria 
is absent, and skeletal Roentgen rays 
d not demonstrate the usual features 


mvloid disease 


Also excluded is a some- 
se of Wells™!, with mark- 
plasmocytosis, though 
cking identification of myeloma at 
ecropsy. It should be noted, however, 
it the case of Michelson and Lynch, 
cluded by Koletsky and Stecher* 
one of primary systemic amyloido- 
perhaps should also be « categorize od 
th the myeloma group, as indicated 
Eisen?', because of the presence of 
ice-Jones proteinuria, though the 


mveloma. 


hat similar ca 


marrow 


Roentgen rays did not reveal myeloma. 
Unfortunately a postmortem examina- 
tion was not made. 

Not included are the quite numerous 
instances of localized primary amyloid 
notably that localized to the 
lieart, -as described by Budd'*, by 
King*, by Dahlin and Edwards'’, and 
by Josse Ison, Pruitt and Edwards*!, and 
which is a disease of advanced years, 


clisease, 


often not associated with overt fea- 
tures of cardiac impairment and con- 
sidered by King'*, at least, to be a 
feature of senility. It probably is more 
frequent than is recognized. Likewise, 
the amyloidosis localized to the skin, 
to the genitourinary organs or appear- 
ing as solitary tumors of the stomach, 
in the respiratory passages and else- 
where, is not considered here. As al- 
ready indicated, amyloidosis associated 
with multiple mveloma usually is in a 
primary type of distribution but some- 
times follows the pattern of secondary 
amyloidosis. Of it, there are 4] in- 
stances occurring in 650 cases of mul- 
tiple myeloma recorded according to 
King*®, 

The 50 cases herein reviewed may be 
categorized in the following groups 
according to their chief clinical fea- 
tures: 

1. Congestive heart failure, intract- 
able, and generally not responsive 
to the therapeutic measures that 
usually give at least temporary re- 
lief, sometimes alone and some- 
times associated with features of 
involvement of another system. 

Congestive heart failure of in- 
determinate cause, sometimes 
considered due to myocarditis 
or rheumatic fever, 12 cases®-5- 
One associated 
with cervical ly mphadenopathy 
and hep: atomegaly 15 another 
with he -patomegaly?®, and a 
third with macroglossia?®. 
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b) Congestive heart failure simu- 
lating arteriosclerotic cardio- 
vascular disease, 5 cases>:38-50 

2.77. one with an associated 
nephrotic syndrome and hyper- 
cholesterolemia®, one with 
hepatomegaly™’, and one with 
splenomegaly and death from 
rupture of the 

Congestive heart failure simu 

lating constrictive pericarditis, 

asso 

ciated with steatorrhea, a 

bleeding tendency and neural 

involvement giving rise to hy 
pe resthesia and signs of a pe- 
ripheral neuritis; one’, with 
laryngeal symptoms suggesting 
carcinoma and symptoms 
pointing to gastric ulcer or car- 

with associated 

mucocutaneous bleeding; and 


cinoma; one! 


one**, with signs of a polyneur- 
itis and macroglossia. 
Congestive heart failure with 
hepatomegaly and signs of ren- 
al disease, 1 case*’. 
\ nephrotic syndrome, usually 
with hypotension and with or 
without signs of involvement of 
another system, 9 cases; one, a 
pure nephrosis' . three, thought to 
be on the basis of chronic glomer- 
ulonephritis!®*'; four with asso 
ciated 
‘®. one of this group exhibiting an 
associated generalized lymph- 
adenopathy’; and one case with 
associated hepatomegaly?". 
Liver disease, with or without as- 
sociated systems involved, 9 


9,15,28,30,35,53,57,75 


cases?" 
a) Hepatomegaly and ascites sim- 
ulating cirrhosis, 2 cases®°:73, 
b) Hepatosplenomegaly with 
jaundice and ascites, 3 cases® 
one with melena from a 
gastric ulcer®’, one with lymph- 
adenopathy’, and one with 
mucocutaneous hemorrhages’. 
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Cc) Jaundice, pruritus and hema- 
temesis, l case? 

d) Hepatomegaly and albumin 
uria, case*° 
Hepatomegaly alone, 1 case**. 
The last two cases*5" were 
alive at the time reported, both 
being diagnosed as such by 
liver biopsy and one** in ad 
dition having a positive intra 
venous Congo Red test 
Hepatosplenomegaly, lymph 
adenopathy and signs of a pe 
ripheral neuritis, 1 case® 


Macroglossia, cases! 


three®=3:58 dysphonia 


dysphagia, one!” with nodular in 
volvement of joints and tendons 
and a spontaneous fracture, diag 
nosed by biopsy and alive at thi 
time reported. [wo other cases 
with macroglossia are pre 
viously noted. 

Peripheral neuritis or polyne uritis 
? 4": one 


6 with associated 
congestive heart failure, and one* 
with associated axillary lymph 
adenopathy and t rminal purpura 
Two predominantly ot 
heart failure typ and listed above 
likewise showed signs of neural 
involvement. Neuritic signs wert 
associated with lymphadenopathy 
and hepatosplenomegaly in an 
other®*, listed above 

Miscellaneous: 

a) 1 case*’, with arthritic mani 
festations, terminal ertror 
poisoning and renal insufh 
ciency. 

1 case®2, with cutaneous erup 
tion and intestinal hemorrhag: 
case®®, with fever, anorexi 
and cough. 

1 case*®, with progressive pu 
monary and mediastinal infi! 
trations followed in radi: 
graphic films, with associat 
lymphadenopathy and thoug! 


to be sarcoidosis. 
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congestive heart 
failure as being the dominant feature 
n 26 of the 48 cases analyzed by him, 
occurring ' the older age 
signs of valvular dis- 
and without hypertension and 
commonly considered to be on the basis 
irteriosclerosis. Hyperten- 
sion greater than 140/90 was present in 
S of 3 of 
these cases as the illness progressed. He 
noted that the blood 
normal or low. 
was present in 20, lymphadenopathy in 
S, purpura in 10 and 
trom gastrointestinal or 
tracts in 7 of the 
him. 


records 


usually in 
group, W ithout 


ease 
ot coron: 


Kisen’s*! series, lessening in 


pressure was 
usually Macroglossia 
gross bleeding 
urinary 
18 cases analyzed by 
He points out the frequency of 
generalized muscular weakness, weight 
pains in the extremities in 


hose 


OSS and 
these cases 


It is of interest to note the 
features recorded as being 


following 
present in 
albumin- 
iia in 37 cases; hypoproteinemia in 
hyperglobulinemia being 


ioted as present early in the course of 
t} 


the 50 cases reviewed here: 
19 cases, 
1e disease and later disappe aring in 
‘, hypotension in 22 cases and hy- 
(greater than 140/90), in 
hypercholesterolemia in 8 
cutaneous 
irpura or petechiae in 9 cases. Elec- 
trocardiographic changes were noted 
present in 24 cases, being nonspecific 
ies such as low voltage, especially in 
waves, prolonged P-R intervals, heart 
ock, premature ventricular systoles, 
d auricular fibrillation, 


CASC 
ertension 
U Cases: 


jaundice in 7 cases; 


as indicated 
Eisen*!, 
\ clinical 
is recorded in 


amyloidosis 
18,28, 35,53,58, 


diagnosis of 
121. 6,7 


of the 50 cases, being based upon 
positive biopsy in 7 cases, from the 


ynx in 1'S, tendon and lip in 1", 
iph nodes in 27:53, and the liver in 3 
es*8.35,73 clinical grounds alone 
15S of congestive heart fail- 


with hepatomegaly and signs of 


> Cases, 
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renal disease, suspected in 1°, with 
macroglossia, and suspected in the 
third*®, with a nephrotic syndrome. In 
| case’, the diagnosis was based upon 
a positive Congo Red test associated 
with jaundice, pruritus and hemateme- 
sis. In 1 casel', the diagnosis of sec- 
ondary amyloidosis was considered 
late in the course of a nephrotic syn- 
drome with hypercholesterolemia and 
hypotension when the Congo Red test 
was found to be positive. The Congo 
Red test was found to be positive in 2 
cases in which a biopsy was also pos- 
itive’*5, and in addition to these 4 
cases, Was recorded as being done and 
negative 55.78 

In Eisen’s*! 48 cases, analyze di biopsy 
was found to be the only re ‘liable means 
of establishing a positive diagnosis, 
there being a positive skin biopsy in 
the cases of KOnigstein and Gottron, 

positive skin and tongue biopsy in 
the case of Michelson and Lynch, a 
lymph node was found to be positive 
in a Dillon and Evans, the 
tongue Eisen’s second case and 
the case of Weber et al., and a tendon 
biopsy was positive in the case of Kol- 
etsky and Stecher. A positive skin bi- 
opsy was not properly identified as such 
antemortem in the case of Lindsay and 
Knorp and the same applied to a 
tongue biopsy in a case recorded by 
Eisen. 

The Congo Red test was carried out 
in 9 cases of Eisen’s*! series, being con- 
sidered to be positive in 4 and negative 
in 5. 

In both series of cases, a moderate 
hypochromic anemia was frequently 
noted; there were no _ significant 
changes in the leukocyte counts or in 
coagulograms where done, and the 
ery throcyte sedimentation rate was fre- 
quently increased. 

In relation to the possible role of 
allergy in the causation of primary 
amyloid disease, it is worth noting that 


in 6 cases” 


case of 


il 
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a history of this state was recorded in 
the history of desen- 
sitization for fall pollen disease2>. of 


cases, namels 
migraine associated with the ingestion 
of eggs’, and of sensitivity to milk pro 
tein’. In this latter instance. some sub- 
with 
dietary elimination of milk protein. No 
history of 


jective improvement coincided 


allergy was recorded in 


Eisen series. 


There are 3 cases!’:**> in the group 
of 50 that were alive at the time of re- 
porting, the duration of symptoms in 
these cases being 8 years, 1 vear and 3 
years. The duration of symptoms was 
unknown in | the 46 
that died, it 18.7 


months, the greatest duration being 72 


case’’, and in 


cases averaged 


ind the shortest recorded 2 
The 


32 months in 


months 
time 
series, the 
longest survival being 14 vears and the 


months average survival 


Was Eisen 
shortest 3 months. 

\ postmortem examination was not 
made in 1 case**, featured by hepato 
megaly with signs of mvocardial dis- 
and albuminuria and established 


lim- 


ited postmortem examination was made 


as amvloidotic by liver biopsy. 


in 3 cases suthcient in 


conyunc- 
tion with the clinical features to es- 
tablish the the 


being primary amyloidosis. More com- 


nature of disease as 
plete necropsies were performed in 43 
with or without detailed record 
the The 


atypical staining of the amyloid was 


Cuses 


ing of postmortem findings. 


1.14.15.26.29-31.36.50.53 


noted in 15 cases®® 
6.72.74 and in 4 cases® 7:51:57 was re- 
corded as being typical. In the remain 
der, it is impossible to determine the 
characters of 


tinctorial the amyloid 


from the reports. It was recorded as 
being typical in 3 of the 48 cases an- 
alyzed by Eisen?'. 

‘A giant cell reaction, with or with- 
out other types of cellular reaction, 


was noted in relation to the amyloid in 


7 56.63 


10 cases 29,56,51,42 Iverson and 


AND 
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Morrison" reterred to this reaction in 


the earlier cases of Koller 1932 
Strauss (1933), Reimann et al. (1935 
Ferris (1936 Koletsky and Steche 
(1939), Pearson et al 1941) and in 


their own 2 cases 

The frequency of amyloidotic depo 
sition in the various organs and tissues 
of the body in the present series of 50 
cases, is contrasted with that in the 48 
and the to 
listed 


accurate an 


cases analyzed by Eisen 


tals in the combined series are 


in Table 1, 


estimate as can be determined from the 


this being as 


records published 

The average age of 56 vears in 
Eisen’s series compares closely with 
that of 54.8 in the present series 


though his voungest case was 34 year 
of age and the oldest 90 vears., as com 
pared with. 9 vears ind 7S 
this series. In the present series ther 


10 cases in which the age wa 


were 

10 vears or less Th 
sex distribution was closer in Eisen 
series, being 26 male and 22 femal 


as compared with 37 male and 13 f 
this 
the 
of the white 
ent 
Bantu’, | 
Asian 


series. Eisen recorded 
Negro, and 44 in thos 
whereas in the pres 
Negro' 
and 2 probably Ol 
the 


white races 


male in 
cases in 
race, 
there were | 
Hindu’ 


Indian 


series 
origin’ remainin 
15 cases being of th 

Conclusion. appears that primar 
svstemic amyloidosis is being ident 
Its 
a widespread di 
throughout t! 


] 
cardiovas« ul 


fied with increasing frequency 
sential features are 
tribution of amyloid 
body, preponderantly 
but with many of the other organs 
tissues involved not infrequently ai 
concurrently and being not associat 
with anv other recognized concomita 
process. Tl 

this 


may be suspected in the presence 


or antecedent disease 


antemortem diagnosis of dise: 


intractable and progressive congest 


he 
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heart failure, not explained by other 
identifiable etiological factors and often 
associated with clinical manifestations 
pointing to a more widespread sys- 
temic disturbance as indicated by en- 
largement of organs such as the liver 
ind the spleen or by disturbance of 
hepatic or renal function or by the 
presence of —macroglossia, lymph- 
idenopathy cutaneous, muscular. or 


rABLE 1. FREQUENCY OF INVOLVEMENT OI 
Numbe r Involved 


Organ or Tissue This Series, 
j Involved W Cases 

Myocardium 33 
ndocardium 17 
Heart Valves Is 
Pericardium 18 
Spleen 20 
Stomac h 
Tongue 
Small Intestine 15 
Kidneys 24 
Lungs Is 
Lin eT 27 
Colon 13 
Lymph Nodes 12 
Skeletal Muscle s 
Adrenals 17 
Esophagus 7 
Skin ) 
Phy roid 
Bone Ss 5 
Pancreas Ss 
Peripheral Nerves 6 
Joints and Tendons 3 
Gallbladder 8 
Parathy roid ] 
Vessels of Choroid 2 
Plexus & Meninges 

Pituitary Vessels 2 
Vessels of Brain l 


and Spinal Cord 


ipheral nerve lesions. Confirmation 
the diagnosis comes with the micro- 
pic identification of amyloid in a 
psy of some accessible part that is 
Ived in a patient in whom tuber- 
osis, chronic suppuration or other 
mic disease and multiple myeloma 
be ruled out. 


he clinica’ features of primary sys- 
c amyloidosis are distinctly refer- 
to the distribution and extent of 
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the amyloid throughout the body. The 
amyloid, very often but not invariably, 
is of a variable tinctorial character and 
on this basis may be misinterpreted or 
go unrecognized in biopsy material. 

A review of such cases does not yield 
any positive information as to the 
cause of amyloid disease in this sys- 
temic distribution, but it is perhaps 
noteworthy that 3 of 98 cases present 


ORGANS AND TISSUES 
Number Involved 


Eise n Total Nu mbe 
(‘asses YS Cases 
39 72 
28 
7 
22 
1] 
24 39 
26 37 
22 37 
12 36 
17 $5 
Ss 85 
20 33 
17 29 
19 27 
10 27 
16 23 
1] 16 
10 14 
) 10 
2 10 
8 
7 
2 5 
2 3 
3 
2 


a distinct history of allergic distur- 
bances of long duration. 

With the lack of coexisting recog- 
nized disease as the essential factor in 
the distinction of this form of amyloido- 
sis, a simple classification based on an- 
atomical grounds, such as that proposed 
by King, is probably desirable, until 
such time as the etiology becomes 
known. 

In view of the recorded regression of 


I 
{) 
ad 
| 
I 
il 
it 
t] 
it 
t 
t 
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amyloid, in that form associated with 
tuberculosis, and 
occurring in experimentally 
amyloidosis in animals, it seems that 


recognized 
induced 


also as 


there is a possibility of such an occur- 
rence in systemic amyloidosis of un- 
known cause. The recognition of such 
an occurrence in a disease usually con 
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sidered fatal and for which no therapy 
is vet available, has an obvious impor- 
tance, and this merits serious attempts 


to recognize the disease in its earlier 
and less florid stages, which will be 
come possible only when there is a 
widespread awareness of the general 
features of the disease. 
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CLINICAL measles is far from a new Most diseases over the vears ai 
disease However, during recent years sometimes from decade to decade 1 


new methods of management have de-  dergo changes in behavior. Syphilis 


creased the potential danger associated a scourge of Europe during the s 
with attack, and as a mass disease it teenth century, but man had begun t 
has experienced a number of changes. live in relative symbiosis with | 
Among most populations, measles is spirochetes long before the discov 
as inevitable as death and taxes. It of Salvarsan. The altered characte1 
holds a time honored place in the daily — tuberculosis in th past century, and 
rounds of every pediatrician and gen- poliomyelitis still more recently, 
eral practitioner and may be a cause other illustrations. Environmental { 
of serious concern to public health offi- tors have likewise influenced the 
cials. Even under the best conditions havior of measles as a mass disease d 
measles carries a risk for certain ele- ing the last quarter of a century 
ments of the child population, and _ present purpose is to examine this 
where medical facilities are inadequate affliction from an epidemiologic vi 
or lacking, measles is frequently a kill- _ point®*, with stress on recent devi 
ing disease. The recent widespread ments in mass behavior and man 
use of gamma globulin to forestall or ment. 
modify infection, and the use of anti- Measles of the Past. The writing 
biotics to combat bacterial complica Rhazes, a Persian physician of the t 
tions represent important advances in, century'®®, are g¢ nerally consider 
management of this ancient malady. presenting the first recorded refer 
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to measles, although he credits the first 
description of the clinical disease to El 
Yehudi, a celebrated Hebrew physi- 
cian, who lived in Syria about A.D. 68. 

nlike many later investigators, Rhazes 
considered measles an entity and not, 
as a mild form of 
Thomas Phair! the English 
“Boke of Children” 
published about 1544 made the follow- 
“The 
and moste sure help in this case 
to meddle with anye kynde 
but to let nature worke her 

This regimen was on more 
solid ground than that of Sydenham a 
later advocated 
vrup of violets and maidenhair, with 
blood letting for complications. Syden- 
ham however, a masterful de- 
cription of the London measles out- 
break of 1670. He drew an accurate 
clinical picture of the disease, and rec- 
ognized the respiratory complications. 
The description of the course of the 
epidemic would apply with few modi- 
fications to with 


as was so often done, 
smallpox 


pediatric ian in his 


ing therapeutic recommendations: 
beste 
is not 
medic 
Operac 1On 


hundred vears who 


gave 


recent experience 
neasles in London. 
during the 


eventeenth and eighteenth centuries!“ 


\ 


American colonies 
ere swept by measles on several oc- 
isious. Thomas Thatcher', pastor of 
Old South Church” in Boston, pub- 
ished in 1677 his “Brief Rules to Guide 
he Common People of New England 
How to Order themselves and theirs in 
he Smallpox and Measles,” apparently 


clieving measles to be a sequela to 
mallpox. Actually most of his 30 direc- 
ns applied to the latter disease. E Upi- 


emics of sufficient extent to arouse 
opular concern were recorded in 1759- 
(60, and again in 1788-1789. Noah 
* who showed great interest 
the medical problems of his time, 
ote about the contagious nature of 
asles in 1799. 

\n epidemiologic classic has to do 


th a measles epidemic of 1846. 


( bster 
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Panum''*, a Danish physician then 26 
years oa was called upon to assist 
with an outbreak in the Faroe Islands. 
His report gives a demographic and 
geographic appraisal of the Islands, 
with subsequent analysis of the epi- 
demic. A 97% attack rate characterized 
exposed individuals. Only those were 
spared who had measles during the 
preceding outbreak, 65 years before. 
Death rates were highest in infancy and 
after the sixth decade. Through care- 
ful recording of instances of single ex- 
posure, he defined a 13 to 14 day incu- 
bation period, and recognized droplet 
spread during the prodromal period as 
the usual mode of transmission. 
isolation” and 
tions with 


“House 
“cutting off communica- 
infected localities” were 
recommended as the principal measures 
of control; measures which continued 
as the chief reliance for the next hun- 
dred years. 

Additions to knowledge of measles 
occurred from time to time, but Hek- 
toen®? contributed the next event of 
historical import early in the twentieth 
century when he transmitted the dis- 
ease from a patient to a susceptible in- 
dividual by transfer of blood. This con- 
firmed an earlier but less exact experi- 
ment in 1759 by Home, a Scotsman, 
who applied infected blood to the scari- 
fied arms of susceptibles. In 1911, Gold- 
berger and Anderson*®® brought forth 
the first evidence of the viral nature 
of the disease by producing clinical 
measles in rhesus monkeys through in- 
jection of filtered mi iterial from acute 
measles infection. Actual culture of the 
virus came in 1938'**. Seroprotection 
and attenuation of measles has had 
much attention in recent years, al- 
though history of the procedure goes 
back to the beginning of the twentieth 
century. 

In April of 1951, measles broke out 
in Southern Greenland, an area where 
the population had no previous record- 


ré 
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ed experience with the disease. The at 
tack rate to 100% and for all 
ages. Repeated reference will be made 
to the 
coworkers who made 


Was close 
findings of Christensen*! and his 
a thorough study 
of the epidemic. 

The Clinical Disease. The mani- 
festations of measles which receive em 
primarily those having 
Excellent 
clinical de scriptions of the disease are 


phasis here are 


epidemiological significance 


to be found in any good text on pedi 
Mode 


of transmission is a logical point of de 


atrics or communicable diseases. 
parture 


Spread of the virus of measles is by 
droplets expelled while talking, 


ing o1 


cough 


sneezing; and much less fre 
quently by fomites soiled with upper 


This 


disease 


respiratory 


respiratory component of the 
was recognized over a century ago by 


Panum!'* and today measles is com 


monly classified as a respiratory dis- 


ease in international morbidity stud 
ies!4 
Grist®® of Scotland, discussing patho 


genesis, believes it to follow pattern 
similar to that for mousepox as worked 
out experimentally by Fenner*®*:”, The 
sequence of events is postulate ‘d as en- 
trance of the virus into the re spiratory 
tract, passage of the initial lymphatic 
barrier, Viremia 
a transient fever, 
coryza and conjunctivitis appearing a 
few atter exposure. The virus 
then retreats to the reticuloendothelial 
system where it produces recognizable 
lymph: idenopathy and splenomegaly in 
from 11 to 50% of patients. A second 
viremia begins to build up 6 to 11 
days before the rash ap wer The blood 
remains infective until 1 to 2 days after 
the exanthem, as demonstrated origi- 
nally by Goldberger and Anderson*™ 
Hematogenous metastatic foci develop 
during the prodromal stage and ac- 
count for subsequent exanthem, enan- 


and eventual viremia. 


may be manifest by 


hours 
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them, enteritis and pneumonitis The 
within 48 
appears as the 


viremia recedes promptly 
after the 
antibody be 


hours rash 
titer of 


The incubation period of 


gins to rise 


ashe S 


shows considerable variation. In agree 
ment with other 
129,151 160 Sartwell described in 1950 


a mean incubation of 10 days from time 
of exposure to appearance of first symp 
toms, and 12 to 14 days from exposure 
Stillerman 
bation period as that time between ex 
posure and appea rash, found 
the interval for SO% of contacts to be 
14 days. Another 14 


to rash. defining incu 


ol 


between 10 and 


had an incubation pe riod 15 to 19 
davs, and 6% less than 10 days. The pa 
tient who touched off the 1951 Green 


had 


ed incubation period of 19 


land epidemic a well substantiat 
days be 
tween a single known exposure and 
rash. The exact time of exposure is often 
difficult to determin 


der epidemic conditions, a 


partic ularly un 
that 
Varia 


factor 


probably accounts tor extreme 


tions in reported incubation periods'** 
stated Stillerman 


postulates differences in host resistance 


outside the limits. 


as a deciding factor in length of incu 
noting that 
children 


bation, infants under one 


vear and over 10 vears ar 


likely to have longer periods than 
those of the intermediate vears. Dura 
tion is also obviously related to extent 


Another re¢ 
ognize cd exce ption IS prov ided by modi 


and degree of exposure. 
fied measles where periods commonly 
are as long as 17 to 21 days? 

The prodromal period, the most sig 
nificant stage in respect to spread of 
the disease, commonly lasts 2 to 
29 although in the Greenland out 
break prodromes of 0 to 2 days an 
4 to 8 days accounted for one-third o 
The first evidence of illness 
slight elevation of tem 


days atter 


days! 


Cases. 
sometimes a 
perature 9 or 
which subsides for 


exposult 


day or two an 


ds'4 
ance 
ncu 
are 
than 
Jura 
xtent 
rec 
nodi 
only 


t sig 
id of 
to 
| out 
ant 
rd o 
tem 


») an 


lend 
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rises again as catarrhal signs appear. 
These latter consist of conjunctivitis 
with photophobia, coryza and a hack- 
ing cough accompanied by fever, of 
increasing severity until the rash ap- 
pears. 

Koplik spots commonly precede the 
rash by 24 hours, although they are 
sometimes present as long as 4 to 5 
days before the exanthem. Koplik*® in 
describing this phenomenon stated in 
1896 that they were “absolutely pathog- 
nomonic of the invasion of measles,” 
an opinion in which physicians: still 
Regrettably, Koplik spots are 
not present in all cases. Christensen*’ 
records Koplik spots in only about 504 
of his Greenland patients despite the 
severity of the epidemic, although oth- 
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er'** estimates of frequency of occur- 
rence are closer to 80%. From an epi- 
demiologic point of view the two most 
important features of the prodromal 
period are thus the appearance of 
Koplik spots, establishing the diagnosis 
of what otherwise appears to be no 
more than a nonspecific upper respira- 
tory infection; and secondly, the cough- 
ing and sneezing which in most cases 
effectively disseminate the infectious 
igent before the diagnosis is made. 
This latter feature accounts for the in- 
effectiveness of isolation and quaran- 
tine as control measures"*. 

Contrary to views once held, measles 
s not easily transmitted once the rash 
has become full-blown. The main justi- 
ication for isolating patients with fully 
leveloped measles is for their own pro- 
ection again exposure to secondary 
vacterial invasion. 

\ peribronchial pneumonitis due to 
he measles virus is a roentgenographic 
nding in about 25% of measles during 
he preéruptive stage, and in about 50% 
patients as the eruption subsides"*. 

or this reason diagnosis of bacterial 
ulmonary complication can not be 
iade on the basis of roentgenographic 


findings alone, but should include evi- 
dence of continuing or recurrent fever 
and a developing leukocytosis!®. 
Pyogenic Complications. Complica- 
tions in measles are an important epi- 
demiological consideration. Measles 
per se is seldom fatal**; complications 
account for such death, disability and 
defect as accompany the disease. Age, 
nutritional status and social environ- 
ment are important factors in determin- 
ing the proportion of cases that develop 
complications. In the Greenland out- 
break where all ages were attacked, 
males showed a complication rate of 
39.9%, and females 51.3%!. Few epi- 
demics have been as carefully docu- 
mented, but such outbreaks among 
non-immune populations living under 
primitive conditions invariably result 
in higher rates for complications and 
deaths than is usual for epidemic dis- 
ease among urban or suburban popula- 
tions. The Fiji Islands epidemic of 
1875, was responsible for nearly 20,000 
deaths, corresponding to a quarter of 
the population'**. Since reporting of 
measles lacks uniformity and is regu- 
larly incomplete in the United States 
and England a rate for total complica- 
tions is both difficult to determine and 
unreliable. Few authors will even ven- 
ture an estimate. In English boarding 
school outbreaks** of 1935 to 1939, 
1.78% of male patients had otitis media 
and 1.53% developed pneumonia. Rates 
for females were measurably lower. 
The selected population in respect to 
both age and environment precludes 
any generalization from these data. 
Franklin Top’ is of the opinion that 
more than 90% of deaths from measles 
in the United States are the result of 
bacterial pneumonia. The responsible 
infectious agents in order of fre- 
quency'** are hemolytic streptococcus, 
the pneumococcus, and H. influenzae. 
Another series, representing children 
hospitalized for complicated measles'®, 
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gave similar findings, although 


hemolytic Staphylococcus aureus was 


non- 


the second most common invader. Dur- 
ing a 1949 epidemic on the island of 


Guam bronchopneumonia was. the 
most frequent complication and most 
common cause of death among chil 


dren aged less than 7 vears'* 

In many parts of the world and at 
different times, other complications of 
ten are manifest in excessive numbers. 
Otitis the 
most frequently observed during a 1940 


media was complication 


epidemic in Germany, in 72% of hos 
pitalized patients; pneumonia was sec- 
ond with 40% 


Was 


\ similar order of fre- 
noted during a_ recent 
English outbreak® and in United States 
Navy experience during World War 


Enteritis 


quency 


and enterocolitis is a less 
common complication, Armstrong® and 
Regan with symptoms closely re 
sembling appendicitis, and of  signifi- 
cance infants because of dis 
turbed 
As a 


low 


among 
Huid 
rule, 


and electrolyte balance. 
bacterial complications fol 
the 


im- 


promptly initial damage by 
measles virus in the eruptive or 
mediately posteruptive stages. The use 
of antibiotics in management of mea- 
sles complications is a significant ad- 
vance of recent years. 

Measles Encephalitis. 


is an infrequent complication of mea 


Encephalitis 


sles, but in reports of the past decade, 
has received more attention than any 
other. Data on frequency of occurrence 
are unsatisfactory. A consensus suggests 
about 1 to 1.5 cases of measles enceph- 
alitis per 1,000 reported cases of mea- 


1.89.1 


Hoyne found a some- 
what higher rate’*. The reliability of 


sles*? 


opinion based on reported cases of 
measles, as discussed later, is expect- 
edly far from exact. 

Clinical symptoms of encephalitis, if 
they are to appear, are usually within a 
week after onset of rash, although 
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\rena’, in an extensive review notes 
occurrence from 11 days before erup 
tion to 42 days after rash. The data in 
a number of instances are such as to 
raise question of a relationship between 
measles the 
litis. 


So far as can be 


associated encepha 
determined, no cot 


relation exists between severity of 
measles and appearance ot encepha 
the initial 


Complete 


litis, or between severity of 
encephalitis and prognosis 
recovery is to be expected in about 409 
and the case fatality ranges 
from 10 to 30%757 59) About 40% of 


recovered patients have residual effects 


otf cases! 


of varving moment' trom persistent 


psvchosis!* to scarcely detectable elec 
troencephalographic’’ or personality 
changes. The duration tends to be long 
and changes are sometimes permanent 


By periodic examination during conval 


escence, Mever and Byers!”° found a 
large proportion of children to have 
continued abnormalities in mental 
function as judged by clinical and ele« 


troence phalographic criteria 

The pathogenesis of measles enceph 
alitis is indefinite. The condition is com 
monly classed among postintec tious en 
inter 
No bac 


incriminated 


cephalitides, and frequently is 
preted as an allergic response 
terial invader has been 
and antibiotic or ch motherapy is with 
Odessky' 


cently reported decreased severity an 


out result. and others re 


lower case fatality through managt 


ment with large amounts of gamm 


globulin (1 ce. per pound of bod) 
weight, given in divided doses over 
18-hour period in conjunction wit! 
appropriate fluids and electrolytes, a1 
tipyretics, sedation and suction to pre 
vent asphyxia. The latter procedure 
also emphasized by Bendz'* as impo 
tant in medical management. 
Administration of gamma globulin 
a preventive measure is no guarant 
meas| 


against encephalitis, should 
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subsequently develop in modified or 
other form'**. Odessky'® reports 3 
cases of measles encephalitis after at- 
tenuation, and Janeway**® reports a fre- 
quency of 0.4% among patients who re- 
ceived gamma globulin and had no 
resulting attenuation of the infection. 

Synergism and Antagonism. Measles, 
like many infections!®’, sometimes has 

favorable and sometimes an adverse 
{lect upon other currently existing dis- 
ase. That measles tempor irily sup- 
presses a positive tuberculin reaction 
but clear- 
ut agreement as to whether or not the 


has long been recognized!** 


disease stimulates tuberculosis to activ- 


ty is less certain. In only a single 


tance among 35 children with stabiliz- 


d tuberculosis did measles seem to 
nitiate progression of existing pulmon- 
Of another 13 children 
ith tuberculosis, 11 being active cases 
nder chemotherapy, an outbreak of 


ieasles led to no adverse effects, either 


clisease 


n relation to measles or to tuberculo- 


Danish experience during the years 
119 to 1944 leads to an opposite opin- 
n. New cases of pulmonary tubercu- 
sis increased 34.9% during and follow- 

measles outbreaks, although inci- 
nee of tuberculous meningitis re- 
Thomas!**, re- 
wing the literature and citing limited 
5S. Navy experience, believes that 
isles is followed by more than the 


ined unchanged**, 


tuberculosis. 
ntgenographic examination of the 
st two and four months following 
isles was recommended for military 
sonnel 
gain we are grateful to Christen- 
for recent and _ satisfactory evi- 
ce of the interrelationship between 
two diseases. By rare good for- 
a tuberculosis survey had been 
in one of the Greenlandic villages 
v weeks preceding measles in 1951. 
52 persons examined by fluoro- 


ected amount of 


scope in April of that year, one month 
before the outbreak of measles, 58 were 
determined as —_ tuberculosis. A 
1 September 1951, fol- 
lowing the me sats epidemic of the 
preceding May showed 9 of 58 patients 
with tuberculosis to have died, while 
13 experienced progression of the dis- 
ease. Nineteen new cases of tuberculo- 
sis were identified in the community. 
The resulting conclusion was that mea- 


se cond surve 


sles reduces resistance to tuberculosis. 
It would seem reasonable that in the 
presence of existing tuberculosis, the 
cough and coryza characteristic of pro- 
dromal measles should favor spread of 
the tubercle Respiratory 
epithelium damaged by measles, es- 


bacillus. 


pecially under conditions of high com- 
munity dosage, seemingly should also 
be more suceptible. 
occasionally have a 
beneficial effect upon another. Pedia- 
tricians have long observed that a va- 
riety of intercurrent infections modify 
ne phrosis: measles seems to bring this 
about most frequently**. Blumberg™’ 
describes 4 such instances of double 
disease with a review of reported cases 
up to 1947. One patient was in remis- 
sion 10 months after measles, another 
relapsed after 14 weeks, and two others 
with — nephritis showed 
only a transitory response. Janeway*® 
deliberate ‘ly exposed 2 patients with 
nephrosis to measles infection, with re- 
sulting prompt remission, in one in- 
stance still continuing after 5 years. 
Cortical steroids have now supplanted 
induced measles in management of 
nephrosis, which suggests some support 
for the hypothesis that the effect of 
measles on nephrosis is explainable on 
the concept of body response to stress. 
Other than ne phrosis, bronchial asthma 
and infantile eczema are said to show 
temporary remission during measles’ 
Congenital Anomalies. After Greg 
first called attention to the association 
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of rubella and congenital anomalies, 

similar investigations were directed to- 

other viral 
measles®. Table 1 presents collected 
data on the frequency with which preg- 
nancy ended in abortion or premature 


ward disease, including 


delivery after intercurrent measles in- 
fection, according to trimester of preg- 
\t first glance, the data might 
suggest possible significance; however, 
for the United States, the best available 
estimates on abortion indicate that be- 
tween 18 and 21% of all pregnancies ter- 
minate in such manner, wholly aside 


nancy. 


from the presence of a measles epi- 
demic 
TABLE 1 EFFECT OF MATERN 
Cases of V ate rnal 

Investigator V easles 

Dyer' 24 

Gronvall 20 

Packer 18 


76 


Christensen et al 


The specific risk of congenital anom- 
alies as the result of measles during 
the first trimester of pregnancy is both 
dificult to determine and s 
dence as exists is conflicting. Data are 
particularly hard by, 
few voung women are still susceptible 
to measles by the time they reach the 
Among 11,000 cases 
of measles in an Australian epidemic 
Packer!’ could find only 7 among wo- 
men in the first trimester of pregnancy. 
Four were delivered of apparently nor- 
mal infants and one aborted; one in- 


such evi- 


to come since 


child-bearing age. 


fant was mongoloid, and one was par- 
tially deaf when tested at 10 
months. If anomalies held ‘generally in 
the proportion of 2 out of 7, 
would rank with rubella. However, a 
review of the literature up to 1950 gave 
only six other such instances. In the 
Greenland®! study no congenital de- 
fects were observed in children born 


age 


measles 
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6 to 9 months after the epidemic, al 
though some 50 women were presumed 
to have been in the first trimester of 
pregnancy when they contracted mea 
sles. On the basis of existing evidenc« 
maternal measles would not appear sig 
nificantly to alter the of 
y, at least to any greater 
than do other acute, febrile 


insufhicient 


course preg 


nancy, extent 
illnesses 
to state 
with assurance whether or not measles 
at 


unexpose ( 


Existing data are 


leads to congenital anomalies rate 
of those 
fetal population, although such an as 


unlikely. 


in excess tor an 


sociation seems 


AL MEASLES ON PREGNANCY 


Average 16.7 


Measles as a Cause of Death. \{ 
talitv data 
incidence in diseases such 
and rabies. During the peak of the r 


are a reliable index ot ca 


as Cancel 
cent measles epidemic in Greenland 
death rates were eight times greate! 
than 
metropolitan communities or in cou 


those normally experienced 
tries of established endemicity. In ge 
eral, however, death is such an unusu 
result in measles that mortality rat 
are of little value in estimating eithe 
prevalence or inc ick nce ot Cases It 
ot 


comparing broad behavior with that 


given area. They are some use 


of other regions and at different tin 
in a single region 

Measles deaths have been report 
for nearly all of the United States {o1 
almost 30 years. Mortality statistics or 
more nearly complete than those ol 
morbidity, but the error is still apy 
ciably great because measles deaths «:r 
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often recorded under one or other of 
the common complications of the dis- 
Case 

Gaylord Anderson* recognizes mea- 
sles as an important cause of death 
in childhood in the United Sates. Haven 
Emerson*® found a_ wide variation 
among the 33 cities he surveyed in 
1937, where case fatality ranged from 
0.2 to L.8% and death rates per 100,000 
from 0.7 to 26.2. As seen in Table 27°, 


measles in 1949 ranked seventh among 
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18,318 in Mexico for a rate of 70.4 per 
100,000'*4. Excessively high fatality is 
not unknown even in these days, such 
as the 1946 outbreak in the Dutch East 
Indies with a case fatality of 25% at the 
ages 1 to 5 years'"', and a recent Egyp- 
tian epidemic with an over-all fatality 
of 28.5%. For the world generally, mea- 
sles is a significant cause of death es- 
pecially in the preschool fraction of a 
population. 

With due regard for the inherent in- 


PABLE 2.—CHILDHOOD MORTALITY RATES PER 100,000 CHILDREN BY AGE, 


FOR MAIN CAUSES OF DEA’ 


Disease 
All 
All accidents 
Influenza and pneumonia 
Congenital malformations 
Malignant neoplasms, including neoplasms of 
mphatic and hematopoietic tissues 
Gastritis, duodenitis, enteritis, colitis, and 


rtain infectious diseases of the intestinal 
Puberculosis, all forms 
sronchitis 


Diphtheria 
Vieningococcal infections 
Diseases of the heart and rheumatic fever 


Appendicitis 
Whooping Cough 


uses of death for ages 1 to 4 years, 
th an age specific death rate of 2.8 
r 100,000. Actual rates are in all 
elihood greater, for some deaths re- 
led as pneumonia probably include 
umber which occurred as complica- 
ns of measles. Measles was in ninth 
e as a cause of death among chil- 
n aged 5 to 14 years with a rate of 
per 100,000. For the population as 
hole the death rate for measles was 
per 100,000'**. In other parts of the 
ld, however, the disease may be 
e fatal, for in that same year, 1949, 
les killed 12,589 people in Japan 
leath rate of 15.9/100,000) and 


rH, UNITED STATES, 1949 


Age 5 14 Age 1 14 
149.1 63.9 92.6 
37.8 22.5 27.7 
19.6 3.1 8.7 
12.1 2.3 5.6 
10.9 6.1 


8.0 0.7 $.2 
6.6 1.9 3.5 
2 0.9 1.5 
2.7 0.3 2 
3.8 $3.5 
2.3 0.6 1.2 
2.3 0.5 
2.0 3.7 
1.6 1.5 1.5 
0.0 0.5 


Children’s Bureau, Charts on Infant, Childhood, and Maternal Mortality 1949, Statistical 
s #9, Washington 25, D. C., Federal Security Agency, Social Security Administration, 1951. 


accuracies of data on measles, Table 3% 
indicates a declining trend in fatality 
rates from measles for London 1921- 
1950, taken in 9-year increments in 
order to include an average of epidemic 
and interepidemic years. Table 
presents Massachusetts measles death 
rates per 100,000 population, again in 
5-year increments since 1920. Here also 
the trend is progressively downward. 
Although absolute values differ slightly 
for individual countries the risk of 
death from measles in the United 
States, Canada, and Western Europe 
has been decreasing over the last 3 
decades. Most authorities agree that 
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death rate is real, and 


in the face of a 
\ number 
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Measles Morbidity. 
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long recognized shortcomings 


reporting of measle difficulties which 


ilso apply to other communi ible dis 


and no more 


notably whooping cough 
the hort 


than symptomatic management 
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um owas that only about 2% of cases 
une to the attention of health author 
AVE ashe S 


rees” ol completeness to the several 


reported in’ varying de 
ficial and voluntary health agencies 
fa community. In an attempt to make 
ractical use of the various data, in 
tivatons metropolitan London 
iuiltiplied r ported school cases by a 
tor of » and hospital admissions 
measles by a factor of S, to arrive 
i approximation of measles preva 


Obviously 


ce in the community 
ch estimations are rough, and are in 
enced) by variables that include ad 
ion policy during epidemics, and 
mistant age Composition and attack 
lor the child) population. They 
not to be lifted from their partic 
London 


setting, to be applied 


thout modification to other situa 
ln \Nlassachusetts 


tion existed between reported mea 


il close corre 


cases and amounts of gamma glo 
lin distributed?®, but the association 
longer holds since gamma _ globulin 
«© to be used so extensively against 
omvetlitis 
Other means have been employed to 
mate me isle prevalence. From data 
Providence, Rhode Island, Chapin** 
ved that 95.9% of 
n '3 and 30 years of age had had 
les. Postulating that 90% of the 
lation had experienced the. dis 
15, and knowing that each 
9,000 susceptibles were added to 


all persons be 


population by birth, Chapin rea- 
d that the annual case rate for 
le S should be about £500 The ob 


ed 7-year average of reported cases 


72, a notification of about 50%. 
ratio closely approximates obser- 
us in Newton, Massachusetts, dur- 
1924-1939" and 

the 26 


measurably ex- 
reporting indicated by 
Hagerstown, Maryland, study’. 
n Emerson found a wide varia- 
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tion in measles reporting in the course 


of his survey of 33 United States cities. 
Assuming a 95% attack rate by age 15, 
Hedrich calculated the 


rate, if averaged over sufficient length 


annual case 


of time, to be about 6.45% of the popu 
lation under 15 years". A reasonable 
estimate of the situation is that report 
ing in England, Canada and the United 
States ranges between 25% and 50%, 
with much variation between localities 
and between epidemic and interepi 
demic periods*"" 

Epidemicity and Endemicity. In a 
north temperate, urban setting measles 
characteristically is a benign disease 
with few complications and a low fa 
tality. Typically the disease occurs in 
epidemic proportions at roughly 2- to 


16Sa 


3-year intervals"? exhausting most 
ot the currently existing childhood sus- 
ceptibles. The age 


distribution is  pri- 
marily that of children just’ entering 
school, with a peak of secondary cases 
among children approximately 2 years 
Tn addition to the 
regularly occurring 2- or 3-year cycle, 
Hedrich has demonstrated supercycles 
of greater amplitude at about 15-year 
intervals?" 

The eveclic nature of measles is de- 
termined by several variables, includ- 
ing a build-up of susceptibles, intro- 
duction of the virus, and environmental 
conditions which promote dissemina- 
tion. A population with more than 40% 
susceptibles provides a fertile field for 
an epidemic, which will continue until 
susceptibles have been reduced to 204 
or less'®. Such a population commonly 
results through introduction of non- 
immunes by births. In the Armed Ser- 
vices it’ frequently results through 
bringing susceptible draftees together 
in training centers!*®, 

Except for large communities, epi- 
demics of measles are usually touched 
off by introduction of the measles virus 
from outside. Unlike influenza, measles 


| 
hi 
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has no history of great pandemics; its 
behavior is more of multiple epidemics 
scattered in time and place, with the 
that 
somewhere, to be introduced more or 


result virus is usually available 


less readily into a susceptible commun- 
ity. In major metropolitan areas, mea- 
sles tends to be present most of the 
time and the genesis of epidemics de 
mainly on factors 


pends propitious 


within population and environment. 


Crowded living conditions, public gath- 


erings and large schools are elements 
of the urban setting which influence 
spread of the infection; for instance, 


at an 
tenement 


districts of Glasgow than in single fam- 


measles was found to appear 


earlier age in the crowded 
ily dwellings' 


Me asles differs 
from cities in that a longer time is nec- 


in a rural setting 
essary to build up a susceptible popu- 
lation. Characteristically, children are 


olde I 


some 


when they contract the disease. 


escape to adulthood, as indicated 


Navy 


ral areas 


statistics on recruits from ru 
~and by 


by 
Australian observa- 
virus in urban and rural 


The 


situations is presumably the same; dif- 


tions® 


ferences in behavior rest in lesser op- 
the 
rural setting. The mechanism of spread 


portunity for introduction into 


within schools is probably similar in 
the two situations*! although less in- 
termingling outside of school inhibits 
spread in the rural environment. When 
measles does appear it is apt to involve 


a wider age range, and because of less 


adequate medical care, measles in 
rural areas often has higher rates for 


complications and deaths. 
Me dic al 


tensive 


history records many ex- 
outbreaks of measles among 
populations who have had little or no 
previous contact with the disease. With 
all ages sus« eptible, the disease spreads 
rapidly and often with serious results. 


Whether 


tropical, mortality rates and age dis- 


the environment is arctic or 
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Second 
ary bacterial invaders are responsibl 


tribution are much the same 


lor complications and deaths, as they 
Poor 


ant 


are where measles is endemic. 
uutritional 
economic conditions, and meager med 
ical th 


heavy case load, all contribute to the 


state, adverse social 


facilities overwhelmed by 
seriousness of the situation. 


Attack to 100% in 
the epidemic in the Faroe Islands in 


rates were close 


1846!'4_ and similarly in the Greenlan 
outbreak that occurred more than 
century later*!. Although the Arctic 


sparsely populated in terms of person 


per square mile, social customs and 
the necessity of conserving heat mak 
for gross overcrowding within indivi: 
ual dwellings, thus providing ideal cor 
ditions for spread of respiratory i 
tection' 

Measles outbreaks in the tropics al 
over half of Gilbert 


down 


of equal moment 
inhabitants with 
the inti 
trom Fiji in 1936'**. Ten ye 
later in British islands of the South 1] 
all under lt 
of got with 1,0 
deaths among 15,000 to 20,000 cas 
Coexistent 


Island came 


measles when disease was 


ducee 
children 


cific! nearly 


vears measles, 


age 
malaria, dysentery 
pneumonia contributed to the high fa 
tality. Guam had an epidemic of 
severe proportions in 19481*° 

Many attempts have been mad 
derive a statistical theory ot epider 
behavior applicable to measles. Sop« 
set up an initial model which was | 
modified. Wilson and coworkers!** 


tempted to apply the law of n 
action in explanation of the epid 
iologic behavior of measles, that is 


at 
time period is proportional to the p 


show that the number of cases 


uct of cases and susceptibles in the 
The 


that “the simple law of mass a 


previous period conclusion 


which has been so w idely used is 
in accord with the facts.” Abbey! f 


_ 
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that the observed epidemic curve could 
be closely approximated through esti- 
mate of the contact rate and estimate 
of the initial number of susceptibles. 
When reported numbers of susceptibles 
vere used instead of estimated num- 
bers, consistently more observed than 
expected cases were determined early 
in the epidemic, and fewer observed 
than expected after the peak of the 
utbreak. Epidemic theory has its lim- 
tations in that the disease under study 
ust conform to certain fairly rigid as- 
umptions Fortunately, with few 
exceptions, measles behaves according 
to these hypotheses 
Ecologic Analysis of Measles. Eco- 
gic analysis of a disease implies an 
ganized inquiry into all factors per- 
ining to the behavior of that disease. 
Causation 1s interpreted i 


terms of 
iltifactorial contribution by an infec- 
us agent, the host involved, and the 
nvironment in which both find them- 
lves. The intent here is to investigate 
etiologic agent, but to place equal 
phasis upon these other factors that 
termine origin of measles and move- 
ent of that infection through popu- 

tions of people. 

Infectious Agent. The contagious 
ture of measles was recognized gen- 
ily many centuries before physicians 
ive up their concern with miasms and 
four humors. Early in the bacter- 
ogic era'™ a variety of bacteria were 
tured from patients with measles 
from necropsy material, particu- 
y streptococci and a diplococcus 
cribed by Tunnicliff'®'. Although 
recognized as secondary invaders 
umber of these infectious agents 
e seriously advanced as the etio- 
factor in measles. Goldberger and 
erson®® in 1911, confirming earlier 
riments*', used filtered naso- 
ngeal washings from active cases 
transmitted the disease to monkeys, 
establishing the viral nature of 


measles, an observation further sub- 
stantiated a decade later by others" 

Several species of monkeys are sus- 
ceptible to measles, but the rhesus 
monkey is the most widely used for ex- 
pe rimental purposes, and m: iy be in- 
fected by a variety of routes™*. The ex- 
perime ntal disease is chi wacke ristically 
mild, although sufficient immunity re- 
sults to resist subsequent challenge 
. Claims 
have been made, although not. sub- 
stantiated, of passage to rabbits, guinea 
pigs and most recently, suckling mice* 

Plotz announced 
culture of the virus ‘in 1938!*4, but 
some workers questioned the results'** 
Between 1939 and 1941, several labora- 
tories in this country and abroad re- 
ported chorioallantoic membrane of 
the developing chick embryo as a suit- 
able medium for growing measles 
virus’? 126.127, Although the virus gave 
rise to no apparent lesion on the chorio- 
allantoic membrane, material obtained 
after ten or more passages was still 
capable of producing disease and sub- 
— solid immunity when returned 
to the rhesus monkey. The degree of 
immunity in humans, however, follow- 
ing exposure to egg-grown virus was 
less satisfactory than that which fol- 
lows natural, clinical disease, as will 
be brought out in the section on im- 
munity!” 

Spread of measles by droplet and to 
a much lesser extent by fomites is 
proof that the organism may exist for 
a limited time outside the human host 
under natural conditions. At room 
temperature the virus remains viable 
for at least 34 hours, and in the frozen 
state (—72° C. or —35° C.) can be 
preserved up to a month. Following 
freezing and drying in vacuo, measles 
virus remains active under laboratory 
conditions for 15 weeks, but is quic ‘kly 
killed by a low pa. Until re- 
cently, little precise knowledge was 


doses of active measles virus! 
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available concerning agent size and 
structure, despite general recognition 
that it could pass through a Seitz EK or 
Berketeld N filter. In 1952, Reagan!** 
and coworkers, using well established 
virus, reported evidence through ex 
amination by electron microscope that 
virus particles are generally spherical, 
and have a diameter of 90 to 100 mu. 

Epidemic behavior of a disease is 
commonly explained on the basis of a 
change in virulence of the organism 
Certainly such altered virulence can 
be brought about in the laboratory, by 
growing an agent in favorable media 
Culture in tissue derived from_ its 
natural host will also increase patho- 
genicity**", as, tor example, when rick- 
ettsiae of murine typhus are maintain 
ed by serial passage in mice. The oppo 
site phenomenon also holds where at 
tentuation or altered tropism follows 
propagation on media foreign to the 
organism="*. The latter mechanism was 
the means for obtaining the avirulent 
strain of vellow fever virus used in 
vaccination against that disease'**, as 
well as the production of BCG. No such 
clear-cut evidence of short term altera 
tion of virulence in nature suffices to 
explain the varying behavior of mass 
disease 

Several valid reasons serve in ex- 
planation of why the severity of an epi- 
demic may undergo changes during 
Aycock pointed out® 
dosage of the agent is an important tac- 


its course. As 


tor in determining seriousness of in- 
fection. This is just as applicable on 
1 community basis as for the individ- 
ual. During the peak of an epidemic, 
the community dosage is high, there- 
fore individual exposure may be great, 
and the resulting disease severe. 
Genetic mutation of infectious agent 
is another factor. The frequency of 
such occurrences is unknown, but most 
of the recognized viral mutations are 
believed to take place less often than 
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one time per million duplications®* 
When large numbers of organisms are 
multiplying rapidly, as under epidemic 
conditions, it is altogether possible that 
a new, more pathogenic stram may 
emerge, thus altering the character of 
the clinical diseas Strain differences 
in virulence are well recognized for 
such diseases aS pneumococcal 
monia and smallpox, although measles 
is not known to fall into this category 
severity observed — in 


likely to dep na 


more upon the nature and number of 


The differing 


measles outbreaks is 


secondary bacterial invaders, host fac 
tors of immunity and the quality of 
medical care. As has becit mentioned 
measles virus is not espec ially virulent 
for the otherwise healthy host, but 
most deaths and complications result 
from those pathogenic bacteria so fre 
quently passed along with measles fron 
case to case. Such a situation was amp! 
illustrated by the 
Guam'*® epidemics, as well as by U. $ 
Army experience during World War | 

The broad 


Greenland*! 


Host Factors. 
characterization of measles is that of 
an illness to which man is universall 
susceptible, where the only manifest 
tions of infection are those which « 
be recognized clinically, and wher 
immunity following disease is solid at 
lifelong. However, few diseases foll 
a completely rigid pattern, so it is not 
surprising that exceptions to this « 
tomary behavior of measles do exist 

Resistance to disease may be ci 
sidered as having two components, t 
one a biochemical protection provid 
by antibodies, and the other an 
herent insusceptibility, sometimes te) 
ed autarcesis'*™*. In addition to get 
cally determined factors, this latter « 
ponent includes such variables as 
tritional status, anatomic characteristics 
and metabolic or hormonal balance 
of which have potentiality to mo 


the course and outcome of al dis » 


PROGRESS OF 


once it is established. Christensen de- 


cribed a pronounced hemorrhagic en- 
inthem and frequent epistaxis as com- 
mon findings in many patients of the 
This he attrib- 


diathesis com- 


Greenland epidemic*! 
ol ited to a 
non to Greenlanders, a host factor pos- 
bly related to low dietary vitamin C® 

contrast nutrition 
lered important in reducing 
mortality past 50 
ears in the United States and Europe. 
na Phat some 


tance 


hemorrhagic 


Improving has 


heen consi 
1easles over the 
variation in degree of 

different 
individuals has 
lready been stated. In any large group 


to measles exists for 
eoples and different 


susceptibles appare ntly receiving 


moparable doses of the infectious 
ut rent, a 
wn with measles. The 
as the a second or 
indicates that this dif- 
ference in resistance Is not 
ul it fluctuates for 


m time to 


do not come 
fact that they 


result of 


small per cent 
ecome ill 
ird exposure 
constant, 
any given individual 
time. That this is more 
etlective contact is 
gested by personal experience of a 
at the Herman Kiefer Hos- 
ul pital in Detroit. The ques- 
n gave no history of ever having had 
beola. He 
close contact with measles patients for 
rly a year, apparently 
ul ring his final week of 
down with classical measles. 
nfants mothers 
a passive protection which lasts 
( ibout. six 


les 


in a matter of 


1S¢ officer 


resident in 
worked pe riodic: lly in 


immune: 
service he 


born of immune 


months*'*", bearing out 
that when in- 
measles, their 
hers likewise develop the disease, 


observation 
become ill with 
inprotected baby meaning an un- 
ected mother. Occasionally a child 
ed during infancy fails to become 
ither at the upon subse- 

qu ont contact with measles*?. Presum- 


time, or 


em in tat 


Fd 


wever, De 


nton (Am. Jf. 


il cases in 
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Med. Sci., 169, 
an outbreak in Panama, 
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ibly such a child reacts as to an at- 
tentuating dose of gamma globulin, the 
naturally acquire ri passive protection 
preve nting overt disease, but permit- 
ting antibody production with lasting 
immunity. Perhaps such early, natur- 
ally occurring attenuation e xpli iins why 
90 to of exposed, 
presumably susceptible children actu- 
ally develop rubeola. Early maternal 
prote ction in measles Prom markedly 
trom pertussis” maternal anti- 
body and cases and 
deaths from whooping cough are high 
for young intants. 

So-called congenital measles refers to 
in the infant at birth or within 
an interval after birth shorter than the 
Dyer*' reports 3 
is included within 
our personal experience, an infant who 
developed a measles rash on the 6th 
dav of life. In the Greenland outbreak*! 
where 26 pregnant women were deliv- 
ered while ill with measles, 21 normal 
term babies were born, with 3 prema- 
ture stillbirths. Two full-term infants 
died within 24 hours, but none exhibited 
clinical manifestations of measles. 

Second attacks of measles are ex- 
tremely though states 
that this may occur once in about 200 
and Christensen*! 
in their detailed studies of large epi- 


only some 


where 
low, 


levels are 
cisease 


incubation period. 


such Cases and one 


rare, 
cases. Both Panum! 
demics failed to turn up second cases 


had had 


long as 65 years previously. 


measles as 

reported 2 second attacks which he ob- 
served. of these the child had 

history of a mild case of measles at 
26 weeks of age. In Rolleston and Ron- 
‘3 review, 9 second attacks oc- 
among 11,749 former measles 
patients, and Saltzman reported 36 
cases of reinfection, with 21 instances 
of a third attack and 2 of a fourth at- 


in persons who 


In one 
aldson’s! 


urred 


531, 1925) observed 


where 


similar hemorrhagic 
no such vitamin C deficiency would 
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tack. 


tection was 


\ familial tendency toward rein 
noted in 8 of 
Until recently the question ot 


Saltzman’s 
Cases 
reliability of original diagnosis has of 
attacks 


seemingly occurred. However, a consti- 


ten been raised when second 


tutional defect known as congenital hy 


pogammaglobulinemia is now recog 


nized with a deficiency of anti 
containing gamma globulin de 


\ pal 


included a boy aged § 


body 
monstrable electrophoretically. 
ticular family 
vears who had had 4 attacks of pertus- 


sis and 2 of measles. A 


mother, and a maternal aunt also ex 
perienced multiple attacks of measles. 
but the defect appeared to be disease 
specific, since the electrophoretic pat 
tern of the 
able, and 
able 


and maintain antibodies against diph 


bov's serum was not remark 


when inoculated with suit 


intigens he was able to build up 


theria and tetanus In general, howevei 
multiple measles in the same individ 
ual is rare. Nearly evervone acquires 
the illness before reaching adult life. 
and immunity is characteristically pe 
manent with the result that measles is 
recognize d asa disease ot childhood. 
That no 


infection occurs with measles is a gen- 


carrier state or subclinical 
erally accepted fact, and important epi 
demiologically since for practical pur 
poses only frank cases serve as sources 
of infection. However, study of serum 
attenuated 
that 


In patients showing only the mildest 


measles clearly demon- 


strates intection sometimes exists 
of symptoms and yet is transmissible. 
That inapparent or at least highly mod 
ified infection is possible in nature is 
suggested by the fact that not all pre- 
sumed susceptibles exhibit clinical dis- 
ease in the face of repeated exposure’, 
virus has been 


Furthermore, measles 


isolated on at least one occasion from 
a person showing no clinical illness at 
the time 


if it occurs, is certainly rare, and unim- 


or later®’. Subclinical measles. 
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sibling, the. 
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portant pidemiologi« ally Howeve1 


most diseases exhibit a biologic gra 
dient ranging from inapparent infection 
on the one hand to highly fatal diseass 
on the other. It is logical to postulat 
that measles shows such a pattern in 
some degree, although minimally 

The existence of a partial temporan 
immunity in measles is subject to mucl 
disagreement. British workers!! 
noted varying proportions of  suscé 
tibles 


epidemic and succumbed in the next 


who escaped infection in on 


they explained thes observations 
the basis of a te mporary immunity al 
suggested such a process as instrumet 
tal in the termination and periodicit 
at epidemics. Paul shares this view 
and states that 


substantial portion of susceptibles 


epidemic periods 


quire temporary mmmunity duc t 
latent infection, which protects th 
tor a 


period ot about a vear to IS 


months.” Presumably, however, s1 

individual variation is also exp! unable 
on the basis of differing degrees of « 
the Gi outbreak 
unprotected susceptibles il 
1°62 failed to 


measles, of whom 2 lived in isolated 


posure. In eenland 
only 
population ot 


calities. Burnet" is in agreement with 


the opinion held generally by American 
investigators’? !=" that under nat 
conditions no temporary immunity 


ists and all persons are susceptibl unt 


clinical disease is acquired. Ind 
passive and active immunity have at 
tention in a subss quent section on 
trol procedures. 

AGE AND MORBIDITY Intants ar . 
ceptible to infection following a 
initial 6-month period of protection by 
maternal antibodies. In respect t 
single or initial cases within a family 
the first contact usually comes wihien 
the child leaves the home environment 
and begins school or kindergarten. an 
observation amply borne out by g 


specific morbidity rates of the | ed 
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States and europe. In America the av- 
erage age of attack by measles is be- 


PDanish* 


data confirm these findings. The situa- 


tween 5.6 and 6.7 vears*® 


tion is different for secondary cases in 
families, tor the peak of incidence un 
ler such circumstances is at about 2 
vears of age, with a usual history of con 
tact by way of an older sibling'™’, an 
Wilson’s!?” 
emonstration that the average age ol 
ttack by 


bservation supported by 


measles was significantly 


PERCENT 


Age Distribution of Measles 


er in large families than in small 
lv groups. Figure 1, after Aycock, 
trates differences in age distribu- 
if primary and secondary cases. 
le proportion of children by year of 
vho give a history of some one or 
of 5 common communicable dis 
is presented in Figure 2. Measles 
the list in all except the 1 to 4 
‘a finding in line with 
earlier studies by a number of 
Consequently, in re- 
vhere measles occurs at frequent 


itegory 


sators* 


intervals, the age of a child is a fairly 
reliable index of immune. status to- 
ward measles. Table 5 shows secondary 
attack rates among family susceptibles 
exposed for three age groups, indicating 
the early passive immunity, childhood 
susceptibility, and adolescent active 
immunity which characterize this coun- 
try and Great 

‘For populations having no history of 
measles, or of great epidemics at widely 
spaced intervals, age distribution is ma- 


NITIAL CASES 
SECONDARY CASES- 


Nit 23456789 
AGE 


iO Il 12 13 1415 16 1718 19 20 aD 
IN YEARS 


Source After Aycock, W. L., and Eaton, P.7) 


terially different. Susceptibles are 
found in every age group and_ they 


TABLE 5.--MEASLES SECONDARY AT- 
TACK RATES ENGLAND AND UNITED 
STATES 


(‘irencester, Eng. 


Providence, R.1 


1929-3 1947-51 

Group Wilson, et al Hope Simpson 
Under 1 40.6 10.0 
Under 15 81.1 80.1 
Over 15 16.7 16.3 


Source: Hope Simpson, R. E.: Lancet 2, 549, 
1952 
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develop measles, as illustrated by the — clining mortality rates suggest that the 
experience of the Faro Islands very young are escaping measles, sinc 
where attack rates were 97/100 for all most deaths are in this age group. Few 
exposed persons and by Greenland er children now reach their teens with 
with a rate of 976/1000. In most coun out having had the disease, because 
tries adults are spared because they measles tends to ippear in any com 
PERCENTAGE 
OF CHILDREN 
90 MEASLES 
8C 
WHOOPIN >QUGH 
CHICKENPOX 
MUMF 
30 
GERMAN MEASLES 
20 
O 
AGE IN YEARS 
I ( 1 percent f f tor. fy 
i 
icabl Idren of native whit th 
surveyed citi 1935-36 Source Collins, S. D. 
are immune not because they are munity at more frequent intervals t 
adults, and age of itself has no direct formerly. These two trends suggest 


inhuence on morbidity. 


United 
sO incompl te that no certain 


Reporting of measles in th 
ite S 1S 


concti 


St 
sion 1S possible as to recent sig 


of attack. De 


nificant changes in age 


measles is becoming concentrates 
the age group of 6 to 10 or 12 y 
although statistical data 
this hypothesis are scanty. 


Mortalits 


in suppol 
re 
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lose correlation with age. Anderson* 
n 1950 pointed out that one-half of 
leaths 
ren 


t} | 


from measles are among chil- 


than 3 vears old, and two- 


le SS 


of deaths occur under 5 vears 
| 


because of inability at these 


160 


es to cope with complications. Top 


o stresses the threat of measles to 
fants, as do others!®8*, who see the 
itest danger between 9 months and 
vears. In the Greenland outbreak?! 
highest age specific death rates 
ere tor persons aged more than oO 
rs, with that for infants under ] 
next in order. Age specific measles 

rABLE 6 AGE SPECIFIC DEATH RATES 

PER 100,000 Pt 

10-14 15-19 

| 0.4 0.2 

SOUrCe Vital Statistics Spe 
ith rates for the United States in 
19 (Table 6) illustrate the impor- 


e of age as a host factor in deter- 


r outcome of the disease. 
Sex differences in morbidity and 


lity from measles are not marked. 
ck rates for females slightly exceed 


for males up to age 10 years, but 


LI 


MPFASLFS DFATHS PER/100,000 
AND SEX, UNITED STATES, 


Von-u hite 


} ue Fy male 


Statistics 


Special Reports, 36, 


t fter males are in excess***. How- 
study demonstrates that 
somewhat higher among 
the discrepancy being greatest 

less than 4 years in Australia®®, 
ng also borne out in the Green- 
pidemic*! where male deaths pre- 


he Sallie 


ity IS 
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dominated in both youngest and oldest 
age groups. 

RACE. All races are susceptible to 
fact dramatically demon- 
strated by epidemics from the Arctic®? 
to the South Seas'®*!!'. That many 
primitive peoples experience inordin- 
ately high case fatality is better attrib- 
uted to the environment in which they 
live and to lack of medical care rather 
than 


measles, a 


to genetic differences. Environ- 
mental factors are generally accepted 
in explanation of discrepancies between 
white and non-white measles mortality 


rates in the United States!®*, (Table 7). 


FOR MEASLES, UNITED STATES, 1949 
IPULATION 
0 0.1 0 0 0 


ial Report, 36, 252, 


The Physical Environment. In urban 
temperate areas, characteris- 
tically exhibits a biennial cyclic’ fluc- 
tuation, with super-peaks""” at roughly 
15-vear intervals. Brincker' states that 
when a group, be it in an urban school 


measles 


or a Greenland village, contains more 
than 40% susceptibles, introduction of 
the virus of measles will touch off an 
epidemic which will continue until 
susceptibles have been reduced to 20% 
or less. With nonimmunes continually 
entering a population by birth, the 
critical level is reached in the large ur 
ban community about every 2 years, 
thus explaining the characteristic bien- 
nial wave. 

SEASONAL VARIATION. A review of 3 
epidemics (England and Wales 1940- 
1945 )** gave the following sequence 
of events which is in close parallel with 
epidemic behavior in urban northern 
United States. A small primary rise 
in number of cases was noted January 
to July of the Ist year, partially reced- 


= 
Vital 
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ing in August and September, but rap- 
idly climbing from November to reach 

peak in February or March of the 
The outbreak then subsided 
to minimal level by 


2nd Veal 
autumn, atter 
which the cycle tended to repeat it 
measles have never been completely 


seasonal fluctuations of 
explained For reasons mentioned ear- 
lier, there is little basis for believing 
that altered virulence of the virus is 
the determining factor. Aycock*” dem- 
onstrated seasonal changes in physiolog- 
ical state, and postulated differences 
in host resistance from month to month 
in explanation of seasonal fluctuation of 
communicable disease, a theory con 
ceivably applicable to some diseases, 
but unlikely for measles where nonim 
munes are so uniformly susceptible 
In illustration of this susceptibility, 
Stillerman 
demic where 11 nonimmune school chil 


describes an April epi 
dren were exposed for only 35 minutes 
and 6 deve loped measles. On another 
occasion, season unknown, 15 school 
SUSCE ptibl s were inadvertently exposed 
for 4 hours and all 15 came down with 
clinical disease. The frequent reports 
of summer outbreaks when measles is 
introduced into a susceptible popula 
tion also discount a seasonal variation 
in host resistance as the determining 
factor. In fact, the classical epidemics 
described by Panum in 1846, and by 
Christensen in 1951 were both “out of 
season by the usual standards. A 
change in host susceptibility would not 
appear to be the primary explanation 
for the seasonal character of measles. 

Environment is probably the more 
important. Mildred Wells'®** and oth- 
ers'*! stressed the part played by 
crowding of nonimmunes schools 
during winter months under conditions 
of poor ventilation, where a high con- 
centration of the measles virus readily 
may be provided by a single measles 
patient in the prodromal stage***. In- 
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conclusive results were had in attempt 
ed improvement of ventilation!®*” al 
though ultraviolet in 
schools and other gathering places al 
tered the character of outbreaks from 
explosive to a protracted form but 
without having much effect on tota 
long-term attack rates. Evidence wa 
introduced that seasonal fluctuations in 
frequency of measles are less pro 
nounced in parts of the United Stat 
where mild temperatures permit ad 
quate schoolroom ventilation through 
out the vear. 

Wartime experience also emphasiz« 
factors of environment. From 1917 unt 
1940, measles in London had exhibit 
a biennial periodicity. The epidemic « 
pected in 1940 failed to appear, a ci 
> attributed to “the great 
and unprecedented reduction in scho 
contacts 


cumstance™ 


associated with closing ol 
schools 
1939-1940 


havior of measles is seemingly mor 


London during the sevel 


bombing of Seasonal b 
dependent on factors of the enviro! 
ment than on other potential causativ 
influences 

Social Environment. The socio-c: 
nomic environment measurably dete: 
mines the ease and extent of transm 
sion of any contact disease. Studies 
have correlated measles with per « t 
of population living more than twe 
a room!* and more than one tamil) 
dwelling" Large families have ear 
age specific attack rates and the h 
er death rates in non-whites 
whites probably reflect environm 
rather than racial differences. Poot 
economic conditions encourage con 
cations and a higher death rat 

The explosive beginning of 
Greenland epidemic was traced t 
initial patient who attended a comm in 
ity dance during the prodromal stag: of 
measles, a function in which som« 
to 300 susceptibles participated®! Com 
munication being necessary for life nd 
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Greenlanders being a sociable people, 
the epidemic quickly spread, and with- 
in 40 days had run its course, attacking 
lose to 100% of the population. 

the school is a social institution of 
prime importance in spread of measles 
1 North America and Western Europe. 
English boarding 
chools”’ showed that an interval of 2 

years between epidemics was us- 


| Yperience of 


il, this being the time required to 
ccumulate adequate numbers of sus- 
eptibles Ingalls? 
n a similar American institution lends 


study of outbreaks 


ome support to this thesis, since he 
records epid mics for 1935, 1937, 1941, 
1943, and 1947 
vears occurred with no recorded case. 
\ second English study** indicated 
ttle uniformity in the shape of the 
pidemic curve. The peak may come 
irly or late in the outbreak, or two 


iks may occur, no doubt reflecting 


but gaps of as long as 8 


th the proportion of susceptibles and 
nature of the school contacts. Boys 
wiably had higher attack rates than 
rls. While a low complication rate 
elow 3.5%) characterized these British 
thre aks S¢ hool epidemics are impor- 
t because the school age child pro- 
the contact from whom younger 
ings acquire the disease, and com- 
itions and death rates are high 
preschool group. 

Biologic Environment. For many dis- 
eases the biologic environment, in the 
of vectors or animal reservoirs, 

san important role in maintenance 
insmission of infection. No vector 
iown for measles, though transmis- 
by a blood-sucking insect is theo- 
ily possible. Animals other than 
hesus monkey are difficult to in- 
but an instance is recorded where 
les in a laboratory worker was ap- 
tly acquired from infected mon- 


Basically, however, measles is 
ease requiring person-to-person 
Cl t for successful passage. Conva- 


lescent carriers are not generally believ- 
ed to exist, since in the few studies 
made, it is impossible to recover the 
virus once the antibody titer has begun 
to rise. As brought out in discussion of 
infectivity lasts 
from early in the prodromal stage until 
r perhaps third day after 
the rash 

Control Measures. The principal ad- 
vances of recent years are in improved 
control, through limiting the effects of 
fully developed measles, in limiting or 


the clinical disease, 


the se ‘cond « 


modifying the progress of infection, 
and to a lesser extent in actual preven- 
tion. 

Skin tests designed to determine pre- 
vious experience with measles virus 
have proved because 
of inherent limitations in the tests 
themselves and because of minimal 
clinical usefulness of such procedures. 
Even an effective serologic or skin test 
would have limited application in sup- 
plement to a careful medical history 
as a means to determine previous mea- 
sles or potential susceptibility of a 
population. 

Gamma globulin or serum from an 
individual may be given to a suscep- 
tible monkey, which is then challenged 
with known measles virus. Obvious cost 
and technical difficulties prohibit gen- 
eral application and use is restricted to 
research purposes. No simple method 
exists for measuring immunity, other 
than the presence or absence of clinical 
disease after known exposure. 

Active Immunization. After cultiva- 
tion of measles virus on the chorioal- 
lantois of developing chick embryos, 
attempts were made to use this modi- 
fied agent in active immunization of 
susceptible children. The first reports 
were in and a re- 
view"! in 1949, of 479 cases concluded 
that while the vaccine produced mild 
symptoms in a large number of the 
children, resulting protection was min- 
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n of those vaccinated subse 
juently contracted measles as com 
pare th SS of 50 controls. After 
World W Il, attention turned to gam 
ma globulin because of more predict 
able and better results 

Passive Immunization. Use of serum 

1 si products to modify o1 pre 
vent s dates back to the Italian 
Ce early in this century although 
enera ceptance in Europe** and the 


did not come until 


Richardson ind Connor be 
ing amon the first in the spring 
ot 1918 in Providence, R. I. In order 
tive ss the available igents 
lobulin. convalescent s« 
ental immune globulin, and 
ed plasma or serum 
All ind either t mporary compl te 
protect n, or they may be used to at 
tenuate the disease to the extent of 
permitti the patient to develop his 
WI t intibodies. Whether mea 
sles ypressed or modified depe nds 
t variables dosage ot anti 
body, and that point in the incubation 
n the product is adminis 
ter¢ e amount of antibody is ap 
Dal more important considet 
t nm sin both Stokes ind Jane 
el ble to modify diseas« 
ith large doses of gamma _ globulin 
even 1n t catarrhal stage or later. A 
listinct disadvantage of all serum prod 
ucts but not of gamma globulin is 
the d of inducing homologous s« 
rum jaundice In Britain, 48 cases and 
S deaths followed use of a batch of 
nt nated convalescent serum!’ 
Kven il liated. dried. pooled plasma 
has been incriminated'”*. Placental im 
mune lobulin has the further disad 
vantage of inducing local or systemi 
reactions in as many as half of pa 
tients 
Con scent serum was most used 
in early attempts at passive immuniza 


tion and continues its popularity Gin 
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en within 5 days after exposure, protec 
tion follows in from 50% to 9OZ#8:1*8%)14 
of younger patients and lasts from 


to 5 weeks. Given later in the incuba 


tion period modified measles is to be 


expected Dungal’® recommends a dos 


age of | cc. per vear of age, W ith a min 
imum of 2 ce. and a maximum of 20 c« 
Other schedules call for 5 ce. for chil 
dren and 10 cc. for adults, although 


good results are reported with smallei 


amounts given intracutaneously in di 
vided doses" 
During World War Il, Cohn** di 


vised a method of blood fractionatior 


applicable on a large scale. Fractio 


bk 


which stal under conditior 
ol prolonged stor 


IS 
ind mode rate 


elevated te iture, contains most 
the 


antibodies 


serum gamma globulin in whic 


are containe d 


temporary protectiol 


h Coun il 


hat gamma 


For complete 
the National Res« 


others recommend t 


ire an 


lin be given between the third ai 
eighth day after exposure in doses 
approximately 0.1 cc. per pound 

body weight. If attenuation is desire 
0.02 ec. pel pound of body weight 
idvised during the first week of in 
bation. or larger doses. up to 0.1] 


pe! pound, later in the incubation 


riod Jane Wal re ports comp! 
passive protection tol periods up to { 
or 8 weeks, using 5 cx amounts 
gamma_ globulin Others beli 
that both attenuating and protect 
doses can be deere ised when expos 

is not intense and occurs outside 
home 


Complete protection is advised 
children of 4 to 
cause fatalitv is hig 


months of 
h: debilitated « 
dren should be included and thos« 


Ave 


concurrent acute or chronic dise: 


The same criteria might apply 
edly to susceptible adults, as emph 
English*? 


ed by Christensen 


French** workers believe complet 


PROGRESS 
tection is indicated if measles appears 
in the pediatric ward of a hospital, 
rder to simplify nursing and adminis- 
trative procedures and for the benefit of 
patients. Such prevention may be jus- 
tified tor children likely to be exposed 
| the course of travel**». Total protec- 
tion of all individuals treated is seldom 
ccomplished, although disease when 
t occurs is usually modified. This meth 
1 of management has the basic de- 
iency that protection is temporary, 
eldom lasting more than 3 weeks, af- 
which the child is again susceptible. 
Because of the transient nature of 
fully induced immunity, attenuated 
isle S 1S the more desirable objective. 


Severity is reduced and active, lasting 
nmunity commonly develops through 
timulation of antibody production by 
rection rhe National Re ‘search, 

Council recommends attempted at- 

ition for children under 3 vears of 

( ind for those ol ler children where 

l-blown measles presumably carries 
ess risk of complications or death. 

In Massachusetts™, Ipsen matched 
orted cases of measles against 
mints of gamma _ globulin distrib- 
1, and found that nearly all report- 
cases in that state received that 
erial, Prior to the epidemic of mea- 


in 1954, the’ New York Citv Health 


artment distributed gamma globu- 


without cost only to children less 
n 5 vears of age when exposed at 
i. In May, 1954, gamma globulin 
made available to all susceptible 
lren, regardless of age or place of 
sure 
great advantage of gamma globu- 
i relative freedom from undesir- 
side reactions. Such reactions as 
r are usually no more than local 
ess or a transient fever and the 
ency is from 1% to 2% of persons 
ds") Gamma globulin is not be- 
| to transmit the virus of homolo- 


serum jaundice. What proved to be 
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a particularly virulent batch of reconsti- 
tuted plasma*’ was given to 10 British 
children in prevention — of measles. 
Seven cases of jaundice resulted, with 3 
deaths. A part of the same batch was 
later fractionated, and the gamma glo 
bulin administered to 5S children. Of 
56 upon whom data subsequently were 
obtained, one had mild jaundice, the 
origin of which was never established. 
No other suggestion of jaundice after 
gamma globulin is known. The likeli- 
hood of transmitting the virus of ho- 
mologus serum jaundice in gamma glo- 
bulin seems practically nonexistent, 
thus making it not only the most effec- 
tive but also the safest product for 
prevention of measles. 

The manifestations of modified mea- 
sles include prolonged incubation pe- 
riods of 18 to 21 days, absent or mild 
canty Koplik spots 


and eruption, and gerne of compli- 


corvza, absent o1 


cations™ Immunity following 
modified measles is generally consid- 
ered to be comparable to that following 
08 Nearly a 
quarter of the pediatricians in the 
United States were polled**” and _his- 
tories were obtained of 29 measles cases 
occurring after previously modified ill- 
ness. Second attacks frequently fol 
lowed a familial pattern, suggesting 
congenital hypogammaglobulinemia as 
an occasional explanation. Karelitz**' 


unattenuated disease? 


concludes that “lasting immunity is 
probable in most persons” follow ing an 
attack of measles. Modified measles has 
epidemiological significance in that 
such infections are capable of transmit- 
ting’ the virus to susceptibles. 

Gamma globulin ordinarily is proces- 
sed and distributed through city or 
state laboratories; its administration is 
generally by the individual practitioner. 
Less commonly serologic attenuation is 
applied by public health authorities to 
selected populations, principally insti- 
tutional. During the Greenland epi- 


h 
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demic ot 1951, 960 persons were thus 
treated. Only 27 were completely pro- 
tected The high rate of failure was 
explained by the rapid spread of the 
epidemic and a shortage of medical 
personnel, which made impossible for 
most patients administration of serum 
products at the optimal time during in 
cubation. Use more or less re- 
stricted to high risk groups including 


children under 2 years of age, pregnant 


Was 


women, persons with active tuberculo 


sis, and persons aged 60 or older. 
Island-wide use of gamma globulin was 
practiced during the 1948 Guam epi- 


demic and for similar segments of the 


population 

Serum products, and especially gam 
ma globulin, represent an important ad 
They 


permit postponement or modification of 


vance in measles management. 
infection with consequent reduced fa- 
tality and complications. The procedure 
is primarily for clinicians in manage 
ment of individual patients; it also pro- 
vides a means of mass prophylaxis un 
der unusual situations so that measles 
in a nonimmune population need no 
longer be the threat it once was. 
Antibiotics. The many antibacterial 
ind che motherapeutic agents develop 
ed within recent vears, some of them 
effective also against rickettsiae, natur- 
ally suggested trial against virus dis- 
eases, including measles. A few reports 
credit chloramphenicol and aureomy- 
cin with shortening the febrile period 
of uncomplicated Cald- 
well®> could find no significant differ- 
ence between controls and 46 patients 
with measles who received oxytetracy 
cline: the general consensus is that only 


the larger viruses of the psittocosis 


lymphogranuloma venereum group are 
The 


affected by 
complications of measles, with the ex- 
ception of encephalitis, are due to sec- 
invaders and usually 


ondary bacterial 


are amenable to antibiotic 
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Since death in measles is almost wholly 
from complications and not measles in 
fection per se, the recent advances it 
antibiotic therapy present another for 
ward step in measles management 
Administrative Control. Administra 
tive measures until recent years were 
the only control procedures availabl 
to public health authorities. The ex 
communicability — of 
juarantine of littl 


use in controlling spread of the diseasé 


treme 
made isolation and 


Most states still require isolation for 

to 10 davs after appearance of the rash 
although measles is least communicabl 
in this stage. Such regulations may have 
some effect in protecting the patien 


against superimposed bacterial infe: 


tion®’. Another common practice is t 
exclude trom school susceptible chil 
dren below 6th grade or under 10 year 
for 14 davs after exposure 60, Th 


may be justified in sparse lv settled ru 


Thi asl 


areas where opportunities for contact 


thoug! 


scarcely reasonable in heavils populat 
} 


outside school are minimal, 


ed regions. If date of contact can 


determined accurately, there 


Is ho FOC 


reason why susc¢ ptible children should 


during 
first week of incubation. The Ameri 
Public Health Association 


vise closing schools during an epiden 


be excluded trom school 


does not 
since exposure outside school is just 


likely 


be controlled. Daily examination of s 


to spread disease and can 
ceptibles by the school nurse ol p! 


sician is advocated, with isolation 


anv child having coryza or elevat 
ol temperature’ During a commu! 
epidemic, young children in hospit 
or institutions should not receive « 
side visitors under 16 vears of ag 
and some advise that admissions b« 
continued to such wards unless all 
ceptible patients have received s« 
prophylaxis. 

Notification of measles has assu 


new importance since developmet 


) 
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camma globulin, because health de- 


partments now have a specific measure 
tor high risk groups*:'*°. Although re- 
porting is far from complete, the be- 
inning of epidemics and long-term 
rends may be determined from such 
ecords, and preventive programs in 
tituted. Mevers'®!, describing — the 
pre ad ot me asles in a New York City 
lealth District, showed that progres- 
on in time and space was gradual. Six 
ionths were required for the epide mic 
f 1940-1941 to involve all areas in his 
listrict, covering no more than 5.6 
juare miles. Epidemic progression 
is deemed sufficiently slow to permit 
vestigation of cases and protection of 
inger siblings or other high risk in- 
viduals. Such epidemic behavior only 
wacterizes regions with a long and 
quent history of measles, and does 
t hold tor virgin populations where 
read is rapid and all susceptibles may 
exhausted in a matter of weeks*! 
Changes in Epidemic Behavior of 
Measles. The changes that have been 
ing place in the natural history of 
es during the past half century 


e equal interest and importance 
th the new methods of control just 
merated, in judging the problem 
presented by this common intec- 
Statistical information about mea- 
is recognized as scanty and usually 
eliable. Nevertheless, a variety of 
lence suggests that in many parts of 
the world, measles, once an infrequent, 
emic disease, is becoming endemic. 
from Iceland show such a trend. 
sles occurred only occasionally dur- 
the 19th century, but the « pide mics 
severe, and sometimes close to 
helming, with death rates of 
000 in 1826, and 24 per 1000 
In the early twentieth century, 
es swept the country at roughly 7- 
ntervals!#!. Since World War II 
iterval has shortened to 4 years, 
iching the periodicity of measles 


in more heavily populated regions 
(Table 8). A similar pattern emerges 
from observation of measles in some of 
the Pacific islands. Fiji was ravaged by 
measles in 1875, with an estimated 20,- 
000 deaths. Recently reintroduction of 
infection has been sufficiently frequent 
that measles is now classed as en- 
demic!**. The Cook Islands present a 
similar history with a severe epidemic 
in 1938-1939 and subse ‘quent endemic- 

‘The changing nature of measles is 
manifest also in the United States, 
notably through Army data for the two 
World Wars. Troops in continental 
United States had 85,398 cases of mea- 
sles between April 1, 1917, and Decem- 
ber 31, 1919, an attack rate of 38.2 per 
1000°*. Troops within continental Unit- 
ed States between January 1, 1942, and 
June 30, 1945, had 68,363 cases, and the 
rate was 5.2 per L000". Today tewer 
young men than 25 years ago appar- 
ently reach the late teens and early 
twenties without experiencing measles. 
Central schools, a population shift to 
urban and suburban centers, and de- 
creasing isolation of rural areas all con- 
tribute to this situation. 

The epidemic changes in this coun- 
try and elsewhere appear unrelated to 
a chi inge in virulence of the virus or to 
an increased host resistance. Rather the 
results point to an altered environment. 
There is now no place in the world 
which cannot be reached within the 
incubation period of measles. The dis- 
ease Is transported to many remote 
areas, With sufficient frequency to pre- 
vent accumulation of large susceptible 
popul: itions. In urban centers, measles 
is more or less constantly present, and 
between epidemics such cases prov pe 
the spark to touch off an outbreak ; 
such times as nonimmunes pote 
to critical level. 

Endemic measles is a far less fear- 
some disease than the widely spaced 
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explosi tbreak. The modern en rank among the common communicabk 
virol nt tends to exert a continuing diseases of childhood. Present trend 
effect on the behavior of measles in in the natural history of measles sug 
the direction of endemicitv, thus fav- gest that the disease may one dar 
orin rvival of both host and agent join rubella and mumps as no mot 
LBL ANNUAL INCIDENCE OF COMMON COMMUNICABLE DISEASES IN 
ICELAND, 1928 TO 1953 
Ty 
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Optimal protection for high risk groups than an accepted inconvenienc 


effective therapeutic measures 


childhood, retaining ( 


significance 


ifainst complications are important for some highly selected fraction 
clinical advances. In terms of death, population or as the infection spr 
ibilit ind defect, measles and under unusual situations of militar 
wl Op cough have long held top other aggregations of adult susceptil s 
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Studies of the Reservoir Function of 
Normal and Inflamed Gallbladders in 


Dogs. A. W. ULin, M.D., W. C. 

MAKER, M.D., and J. M. Gampescta, 
\I.D Departments of Surgery and 
Gastroenterology, Hahnemann Medical 
College and Hospital of Philad Iphia 

lo « xpan | the usefulness of the Decho 
lin test is an adjunct in the study of 
the patient with biliary tract diseas 

we have ittempted to observe its effect 
n th ‘perimental animal. This was 
lone on dogs with normal gallbladders 


experimental cholecystitis 
i 


ame cholecystectomized animals. Th 
results vere observed directly by lap 
Lrot measured and recorded in 
ter sallbladde r volume and hydro 


static pressure in the common duct. In 
some instances, using oral telapaque 
efects of intravenous Decholin wer: 


observed on the visualized gallbladder 
of the gallbladder 


response to 


enlarge 


and visualization 


In size 


Most ol the 


intra 
venous Decholin. 


ment took pl ice in the first 5 minutes 
The same effect was observed in pa 
tients and animals after oral telapaque 
ind visualization of the gallbladder. 


\fter the 


chole evstitis 


production ot experimental 
this re sponse to Decholin 


was markedly diminished. The response 


to intravenous Decholin was recorded 
both in terms of gallbladder volume 
and common duct pressure. The studies 
were also done on cholecystectomized 
cogs \ characteristic sequence ot 


events and type of curve for common 
duct pressure was noted in each type 
ot 

This 
helpful 


experimental work has proved 
in the better understanding of 


) 


\ 


AY 18 

the Decholin test The basic concept 
of this clinical test has received confi 
mation. Also of practical value ha 
been the shortening of the collection 


periods in the clinical test, since cholet 
esis and the reservoir function respons 
relatively rapid. This 
ished the effect of other varial 
might obscure the inte rpretation of th 
test. The rel 


are has dimit 


whi } 


itive 


clinic i 


of the first collection period is emph 
sized with stre on volume rathe 
than the product of volume and pi 
ment. This agrees with our clinical i 
ression previoush proposed by (,al 
bescla 
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Lans, H. S., Stein, I. F. Jr., Mave 
K. A.: Gastr terology, 18, 64. ] 
Gambescia, J]. M., Thompson, C..M., Uli 
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Fractionation of the Spinal Cord 
Potential of the Dorsal-Lumbar Rk: 


gion. Grayson P. McCoucu, M.D 


GeorceE M. Austin, M.D Dept 
Physiology and Dept. of Neurosurg 
University of Pennsylvania School 
Medicine 

Previous investigations by other 
the negative intermediary potential 
corded from the dorsal surface of 


ittributed it varior 


interneurons, al 


spinal cord have 
to 


terneurons, after-potentials of 


ferent fibers and 
di 
column fibers, and terminals of affe: 
fibers. 

Ou 


around the earliest fraction of the 


investigations have cent 
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tive intermediary potential (NIP) 
which appears on its rising slope, and 
which is called N,, to distinguish it 
from the remainder of N,, or Nj. 
Experiments were done on monkeys 
nd cats first decerebrated and then 
pinalized at the mid-thoracic level. 
the L6 dorsal root was stimulated and 
potentials recorded from the cord in 
this region. The following lines of evi- 
lence led us to conclude that N,, as 
recorded in the dorsal quadrant is pre- 
synaptic and probably originates in 
fferent terminals: 
|) The NIP was fractionated by re- 
cording at a tast sweep with de- 
creasing strengths of stimuli. This 
showed that N,, developed in a 
roughly linear fashion while N, 
assumed ‘a parabolic shape. 

2) Asphyxia showed N,, to decrease 
much more rapidly than N,, and 
also showed a_ frequent initial 
rise in N 
N 


}) As one recorded progressively 


without change in 


more ventrally on the cord sur- 
face, N reversed to a positivity 
while N,, remained negative. 
This suggested sinks of current 
nh Ce I] bodies and dendrites with 
sources in their ventrally oriented 
AXONS 
{) Conditioning stimuli from an ad- 
jacent o1 split root affected N, 
and N differentially, showing 
the latter to recover over a much 
longer time course than Nia. 
Finally N,, and the intramedul- 
lary spike (IMS) behaved in a 
similar fashion, again stressing 
the presynaptic qualities of N},. 
rhe Effects of Narcotics Upon the 
spiratory Response to Carbon Diox- 
e in Man. J. E. Eckennorr, M.D., 
Hevrricn, M.D., and M. J. D. HEce, 
D., (Department of Anesthesiology 
| Harrison Department of Surgical 
earch, School of Medicine, Univer- 
of Pennsylvania). A closed circuit 


system for studying avd recording res- 
piration in the awake or anesthetized 
patient has been developed. A Liston- 
Becker carbon dioxide analyzer was 
incorporated in the system as well as 
soda lime canisters which could be by- 
passed if desired. This enabled the in- 
vestigators to study the effect of en- 
dogenously accumulated carbon diox- 
ide upon the respiration and circula 
tion. In these experiments blood pres 
sure was recorded by the Lilly capaci- 
tance manometer and continuous elec- 
trocardiographic tracings were ob- 
tained. An excellent correlation be- 
tween arterial pCO, and end expiratory 
pCO, was demonstrated. Control re- 
sponses to carbon dioxide showed good 
agreement in the same subjects on the 
same day and on different days. 

The effects of eight opiates (mor- 
phine, meperidine, Dilaudid, Nisentil, 
Dromoran, methadone, codeine, and 
nalorphine ) and of secobarbital in 29 
experiments on normal human volun- 
teers were described. The drugs were 
administered in therapeutic dosage. 
All opiates tested markedly diminished 
the respiratory response to accumula- 
tion of carbon dioxide, but for variable 
periods of time. Morphine and metha- 
cone depressed the respiratory re- 
sponse to carbon dioxide greater 
than did the other opiates, the maxi- 
mal depression measured appearing 
4 hours after administration. Mor- 
phine and Dromoran produced the 
longest subjective symptoms (about 20 
hours ). Nisentil produced maximal de- 
pression in 30 minutes, and the objec- 
tive effect had worn off in 2 to 3 hours. 
Secobarbital in the doses used (0.1 to 
0.2 gm.) did not depress the respiratory 
response to carbon dioxide. 

The Study of Post-transfusion Sur- 
vival of Erythrocytes, Employing Ra- 
dioactive Chromium-51, and the Ap- 
plication of this Method to the Diag- 
nosis of Hemolytic States. T. R. Tat- 
BoT, M.D., Mary Sax, A.B., M.A., 


PHYSIOLOGY 


and Axice Cary, A.B., (Harrison Dept. 
Surg. Res. & Hematology Sect., Dept. 
Med., U. Pa. Med. School). The only 
satisfactory means of evaluating the 
viability of pre served blood is to deter- 
mine the post-transfusion survival of 
such blood in a recipient. This has 
heretofore been done by (1) measure- 
ment of the recipient's plasma volume 
or red cell volume; (2) calculation of 
blood volume; (3)! calculation of the 
value representing 100% survival of the 
transfused blood: (4 
at least 250 c of 


tested > 


transtusion of 
the blood 
{ 


measurement oi 


being 
actual 
per cent survival by means of Ashby’s 
method of differential agglutination. A 
method has been devised in which the 
red cells from preserved blood are 
labelled with radioactive chromium-5l. 
Ci The rapid injection of 20 to 
10 ce. of such labelled blood makes it 
possible to obtain samples within one 
minute after the injection. Subsequent 
information trom 


samples proy ide 


which can be determined the mixing 
time of the labelled cells, as well as 
the rate and amount of destruction of 


that portion of the red cells which are 
nonviable. During the period of rapid 


destruction which lasts no more than 
18 hours, the slope of the “destruction 
is greater than that for “healthy 
Thereafter, the slope becomes 
that 


\ destruction gradient 


curve 
cells 
with 


with observed 


cells.” 


measured between the end of 


identical 
“healthy 
can be 

mixing time and the end of the rapid 
phase of destruction, which has been 
a reliable measure of the 
per cent of nonviable cells. The method 


shown to be 


is a great simplification of any pre- 
Red cells labelled 


have been shown by 


viously described. 
with Ci other 
workers to be useful in the determina- 
tion of the degree, as well as presence 
of a hemolytic state. We 
will present illustrations from our data 
which the the 
method when used for this purpose. 


or absence 


demonstrate value of 


WyYNbD 


Heat Transfer in Dogs. C 
HAM, M.D., (Physiology Dept., Medical 
School. 


This communication deals with a calor 


University of Pennsylvania 
imetric study of heat exchange and the 
mechanisms whereby the temperatur 
is regulated of two normal dogs in tem 
perature range 15 to 35° C. 

These studies demonstrate that dogs 
are able to regulate the core te mpera 
ture (if we accept rectal temperature 


reasonable index of the 


as a core 
within narrow limits, namely 1° C 
over this relatively wide range of calo1 
imeter temperature. At low tempera 


tures, 15 the 


mechanism is an 


main regulatory 


increase in metabo 
lism; at high temperatures, 35° C., it 
is an increase in evaporative heat loss 


in metabolism is largely 


The increase 
due to a high resting level associated 
with the high 


evaporative loss is associated with Vic 


continuous shivering; 


orous panting. Conductance 
total heat 

ts 

does not contribute much to maintai 


( xpre Ssec 
How 


here as apparently 


equilibrium in low air temperatures 


The value 9-10 Cal/m?/hr/°C is the 
same at 15° C. as at 28° C. In sever 
heat, however, conductance valu 
were increased by 100% 


Rectal temperature in cool and net 


tral temperatures rises and falls durin 
the 3 hours of exposure, the rises bei 
associated with activity of the dog. A 


go 


rises in a stepladder fashion to rea 


however, rectal temperatul 


relative equilibrium in one how 

the first that the maj 
changes skin rectal temper! 
tures, and thus in storage of heat, occ 


is in hour 


and 
30 Cal/m? more heat is stored at 
C., compared to 15° C., mainly in t 
Associated with t 
bursts of activity, evaporative heat | 


peripheral tissues 


rises immediately at calorimeter te 
peratures from 28 to 38° C., and act 
ally precedes the rise in rectal te 


perature. 
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HE PATHOLOGY OF TRAUMA. By ALAN 
Ricuarps Monrrrz, M.D., Institute of Pathol- 
v, School of Medicine, Western Reserve 


2nd ed. Pp. 414; 126 ills. Phila- 
Lea & Febiger, 1954. Price, $8.50. 
Dr. Morrirz from his 


perience 


elphia 


drawing extensive 


forensk pathology, writ- 
i small book which is literally packed with 
sort of practic al information which. it is im- 
ible to other The first 
chapters deal with the general principles 


find in sources. 


issue reaction to mechanical injury. The 
erage physician may find them somewhat 
ntarv and therefore a bit tedious. Chap- 
howe is worth the price of the book 


uild be read by every physician who 


een or may be called upon to give expert 
ny in a case of coincidental trauma and 
Poday the courts are full of such cases 
just awards are being made by unin- 
| referees and sentimental juries 
| loct } 


ter contains information which 
olutely basic for every pathologist and 
ers physician, yet it is safe to say that 

nal percentage ‘ 


ire that they do not possess this knowl- 


of these specialists 


The book is relatively free of incon- 
ial detail and can be read by the busy 
r in tw three sittings. It deserves 
h wider and greater sale than the na- 
hject will probably stimulate. 
A. 
ICAL PATHOLOGY. By PETER A. HERBUT, 


1.D., Jefferson Medical College. 2nd ed 
893; 528 ills Philadelphia: Lea & Feb- 
L954. Price, $14.00 


iis is the first 


Herbut’s 
o-called “Surgical Pathology.” Consid- 


revision of Dr. 


material has been added, including a 
er on the pathology of the adrenal gland 
central nervous system. There 
revisions and 124 

For those who find profit 
in “surgical pathology” this 
well as most. Actually this 
r has never understood what the term 
cal pathology” means. Are there types ot 
| lobar pneu- 

fever and coronary 

which the surgeon need not be familiar? 
f so what does he do when they occur 
ursors or complications of the condi- 
hic h he 


One on the 
umerous orrections, 
illustratio 
ling a text 
will do a 
er h 


tissue change such as 


typhoid 


is expected to treat, such as 


lung abscess, empyema, perforating ulcer of 
the intestine and a fall in blood pressure dur- 
ing surgical procedures? It might be better 
for the surgeon who is preparing for his 
board examinations to read a concise review 
of pathology as a whole rather than spend his 
time on subjects which have been selected 
by another author and designated “surgical 


pathology.” E. A. 


LEHRBUCH DER KLINISCHEN HAMATOLOGIE. By 
Pror. Dr. Hans ScuutTen, Cologne. 5th ed. 
Pp. 516; 81 ills.. many in color. Stuttgart: 
Georg Thieme Verlag, 1953. Price, DM 54. 

a good textbook of hematology, 

which is well-illustrated with a generous num- 

ber of excellent color plates. In most respects, 
the volume is up-to-date, but some criticism 
may be offered. For example, there are no 
illustrations of the cells found in 
Furthermore, the 


THis is 


infectious 
mononucleosis. variables 
which are inherent in the heterophile agglu- 
tination test, and the manner in which these 
be eliminated in order to detect a valid 
diagnostic antibody 
cluded. 
Despite 


may 
curve. have not been in- 
deficienc however, clin- 
icians who read German will find much of 
value in this text 


Suc h 


PHYSIOLOGY AND BIOCHEMISTRY OF THE SKIN. 
By STEPHEN RoTHMAN, M.D. Professor and 
Head of the Division of Dermatology, Uni- 
versity of Chicago. (List of contributors: 
Zac hary Felsher; Peter Flesch; Aaron Bunsen 
Lerner; Allan L. Lorinez; Hermann Pinkus; 
George C. Wells). Pp. 741; 191 ills. Chicago: 
The University of Chicago Press, 1954. Price, 
$19.50. 

Tuts outstanding contribution to medical 
literature by Rothman and his colleagues deals 
with all aspects of the physiological and bio- 
logical functions of the skin. Intended for 
researchers, it is a storehouse of general in- 
formation for physiologists and biochemists, 
as well as clinicians. It is, at last, the long 
awaited source book on physiological and bio- 
logical data pertaining to the skin, which is 
invaluable to those planning courses in grad- 
uate dermatological education. It should be 
an inspiration to all medical workers to forge 
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s not vet fully understood. The 
lieves thi public ition will rende1 
er service to dermatology in 
{ important but not 
| WHO! the mcal il spe 
by man of | experience 
nd biochemistry of the sk 
a group ot voun: nd 7 
this book is destined to b 
rk the rid 
I the content t th pres 
enice ol tl le era 
this volume details the echan 
f the skin uch Del 
rpt ircul tion i | ul 
tl nd weat ecreti I] 
t the cor Ip itior 
the queous surface film: th 


t and tl 


Ss ret 


supplemented 


IN Mi 


Brrcu 


| irm 


Ag 


587, 
ind London: E 


e skin surface insensibl 


the role of the skin in therm 
Phe weat retention svndro 
t pri ly heat phenomenon 
| excretion, composition of th 
fil; nitroven constituent 
{ t101 re corn int f,,] 
| Isher disc SSeS lagen reticu 
Wells ) eti 
1 nee In llitior rb 
pid constituent nad wate 
rbon di xicle delivery ire lic 
itl Lorin pres t the j 
regvgardnu mentat well 
nfluences moplex field of 
lled by Lerner. Pinkus takes up 
rt the epidermal cells ind Fk 
1 extended compilati of the 
n hair rowth. ess 
rials, there is 1 well « tec 
ill author index 
physi il standpoint there is litt]; 
ired Chere ire but few typ: 
rs and this book contain 1 pro 
ll chosen illustrations. There i 
t n ot the content ot the text 


repetition as a 
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erences ( 


result of 
Ipre he nsive 
by pertinent 
the 


issets to student 
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ind orde hy pilation 
ods of management t t com 
common emergenchk ene! 
practice Twenty-tw thoriti 
tributed 29 chaptet e includ 
on emerce t vol 
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ections on en rapy 
viation nd t ici 
hapter is 1 ext thi I 
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riptio 
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enced of our conte mporary psy¢ hi- 
intended not only for psychia- 
in learning 
interviewing. It 


anvone interested 
dynam covers 
h subject the types of psychiatric in- 


+} 


iking of notes, the psychiatrist 

the patic nt’s « xpectation of bene- 
’ lwavs has much to Say about the 
participation of the interviewer as 
client or patient. He concludes 
| k with such specifics as the final state- 
of action and the 


Readable highly 


prese ription 
rmal ik taking 
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INTERVIEW IN 
Cl By Merron GILL, 
\1.D., AND Freprick C. 
1.D., Department of Psychiatry, Yale Uni 
| of Medicine. Pp. 423. New 
ernational Universities Press, 1954 
$6.00; Records, $4.60. 

the book attacks the old 


\amination type of inter- 


LHE first part ot 
il 

es an excellent critical bibli 
hy « the different techniques of inter 
[he theme 
key to the interview is the 


of the author’s presenta- 


elationship 

initial interview into 

b) appraising the 

al status (through under- 
nt rpersonal relationship ) ; 

t 


iuthors divide the 
rapport 

nt logic 
3) 
nt’s wish to continue thet 


interesting « hapte r on the prol 
techniques of sound recording 

part of the book ot 
interviews on one side of the 
the other. The 
interviews forcefully 
material be 
authors’ methods. 
highly recommended for teach- 


A. H 


consists 

ments 3 
\l ra ot 


trate that 


on 
thes 


pertinent can 


tec hniques 


IN MepicineE. By LEo W. 
MMONS AND HAaroL_p G. WOLFF. Pp. 254 
w York: Russell Sage Foundation, 1954 
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Hit 


plea that personality and social en- 
ment be considered in the total study 
Iness, has been well met in this book 
a physician and a sociologist. In 
chapters they discuss the thesis that 
tribal sociocultural 


ten by 


nan is a creature, 
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forces are They believe that the 


of 


reaction to circumstances otf threatening sig- 


important. 


common denominater stress disorders is 
nificance to the organism and that such stress 


reactions are shown to be relevant to disease. 
After four chapters have constructed — the 
of the collaboration, there 
is an excellent chapter on “Links Between 
Stress and This partic ular chapter 
most of the 
valuable conce pts which have been construct- 
ed as a result of both psy hological and lab 
oratory either 


dently and in collaboration. 


frame of reference 


Disease 


is a useful condensation many 


obse rvation, made indepen- 


Such topics as “Stress Potentials in Hos- 
pital Practice” are dealt with to remind us 
that stress continues even within the walls 
of the institution that exists to cure. 

There is an excellent bibliography. 

O. E. 
MetHops IN Mepicat Researcn, Vou. 6 

Edited by J]. Murray Steece. Pp. 271; 49 
ills. Chicago: Year Book Publishers, Inc.., 

1954. Price, $7.00 

MANY investigators have found this series 
of discussions on medical research methods 


both authoritative and helpful. The present 
volume deals in some detail with 4 additional 
topics. Section I contains 4 chapters by Dr 
C. C. Li on method employed in the study 
of human Section II 
with environmental medical research includ- 
climatic variables, respiratory exchange, 
energy metabolism, and measurement of skin 
temperature and of sweating. Section III is 
entitled “Statistics in Medical Research” and 
is written largely by Dr. Donald Mainland 
The chapters in this section are recommended 
to all research workers in the biological sci- 
ences. Section 'V is devoted to the design and 
construction of metabolism cages. 


genetics. is concerned 


ing 


This book belongs alongside its predeces- 
sors in the library of every laboratory for 
clinical investigation 


Nasn’s SurGICAL PuystoLtocy. Revised and 
edited by Brian Biapes, M.D., George 
Washington University School of Medicine. 
2nd ed. Pp. 686; 35 ills. Springfield, Ill. 
Charles C Thomas, 1953. Price, $12.50. 
Josern Nasu wrote the first edition of this 

book in 1942. It was soon realized that this 

volume was an invaluable contribution to the 
surgical literature and after Dr. Nash’s un- 
timely death it was obvious that someone must 


neviw 


BOOK 


be found to keep it properly revised. An ap 
rent happy hoice was made in Dr 
Blades. By him and eleven of his co-workers 
trom G e Washington University School of 
Med ions. deletions and additions 
wert This book is intended not for 
the physiologist but for the surgeon and it 
ntains { that every good surgeon 
hould a V It is safe to say, however 
that there 1 great many surgeons who 
S ul rot by its re iding For the surgeon 
wl hee practicing for a decade on 
re t ok represents one ot the most 

ib het COUTSeS he could invest 

I hard to understand why it is not 

the \ lay bookshelf” of evervone who 


HIS 
they 
1 } 
hy k 
urly t} 
psychology, dre 
vchosomat 


ble editorial 


veciality | \ 


SURVEY PSYCHOANALYSIS 
Survey of C 
1 Practice 
NATHANIEI 
M.D., and 


New York 


oO! 
he nsive 
Theory 

M.D 
IDNEY TARACHOW 


M.D. Pp. 724 


ane 


niversities Press, In¢ 1954 

second volume col ipiled by 

ta nost useful project the 
i 


f 


iterl il In once nsea 
S ind which 


fie ld ot 


papers ippeal 


psychoanalysis Ego 


im studies, child psychiatry 
medicine is well as art, re 
folklore are some of the subjects 


m ike S 


committee 


this a t worth while volume for the phy 
} ntere ted in psychologi: il medicine 
O. E 

BeDsIDE DrIAGNosis. By CHARLES SEWARD 
\MI.D., F.R.C.P. (Edin.) Honorary Physician 

Royal De ind Exeter Hospital Consult 

ing Physician, Princess Elizabeth Ortho 
paedi ital, West of England Eve In 
nrmal the Ministry of Pensions; Honey- 
nan Gillespie Lecturer; Late Adviser in 

Medicine to Eastern Command, India Dep 

uty Pre le t Revie W Medical Board. India 
Ond « | 380. Edinburgh and London 
I & S. Livingstone, Ltd., - 1952 Williams 


& Wilkins C Baltimore, | S. Agents 
Price, $3.51 
[HIS lume is an attempt to present an 
guide the diagnostic thought ot 
the physician during the patient interview and 
aminati It is divided into 22 short 


hapte1 lealir 


with common presenting pa 
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tient complaints It lers regio1 
various types of ble« ind the 
piratory and digestive slaints 
entities listing the cause for each 
with t brief decription ft the variou 
ind a short statement to the m 
Investigative tudy t bstantiat t 
nosi Svimptom lia tl 
feature of the book. but it lacks tl 
information needed by st’ practiti 
hould ippe il to the t ent devel 
kill at historv-taki iterpret 
PLETHYSMOK By Gi 


Burcu, 
University 


il p 
ul pain 


83 ills. New York: (¢ Stratt 1954 
Pri $5.00 

luis monograph i rned fly wit 
the venous o lusi if thy . 
. ipl y a ippli 1 t tal blood flow. Ther 
a detailed t thr t t hot 
techni il ind enviro | whicl fry 
the accuracy of th t How el 
principal contributior new proce lure f 
recording continuously i pulse cy 
the rate of blood fl ind t of tl 
di it of m The for 
tigator ( pl phy 
the study of blood ff but wil lso_ hel 
the clinician interested it perip| ral ircul 
tion to evaluate publi hed data ived | 
this method more | 
Psye HOANALYSIS AND Hit | LOCATION I 
Cuitp. By Geratp H. |. PEARsO M 
Pp. 357. New York: W. W. Nort ( 
pany, In 1954 Py $5.00 

HereE is a readable. practical book w 
by a psychoanalyst on bject of « 
oncern to most of u the education of 
child Parents Treque t] eek a 
the reason tor theiy doin po ly 
chool. In spite ot vethod | 

f the child has any blems. | 
these elusive probl thy wuithor thr 
light ind understandi: He shows. for 
stance how there mav be i block to il 
in a child because it eal being femi 
to the male or being " line to the fe 
Other youngsters cannot learn because t 
parents never helped them to tolerat 
pain or anxiety when they were vouns \ 
study may be much re painful thar 
dreaming or watching television. Many cat 
of learning failure are discussed and analy 


t likel 
H. B 
) | 
Prof. of Medicine, 
hool of Medicine. 1] 134 
\ \ 
Re 


BOOK 


ith a ompanying Case histories. The ideas 
any other authors are included and the 
k is well indexed O. E. 
Year Book OF PATHOLOGY AND CLINICAL 
PaTHoLocy, 1953-1954. Edited by 
B. WartMan, B.S M.D., Prof. of Pathol- 
Northwestern University. Pp. 485; 174 
Chicago: Year Book Publishers, Inc.., 
54. Price. $6.00 
le present volume of this important series 
ndet new editorship of Dr. William 
Wart He is to be congratulated for 
production of a review work of the same 
ellence those by his predecessors, Dr. 
Howard T. Karsner and Dr. Arthur Hawley 
nford. In addition to the reviews of im- 
tant individual articles which appeared 
Sept iber, 1953, to the end of May, 
54, there are also 4 special articles. The 
ire Bronchiolar Alveolar Cell) Tu- 
rs of the Lung,” by T. C. Laipply; “Iso- 
‘ 1 Clinical Chemistry,” by D. A. Mac- 
Diagnostic Methods Useful in 
letecti NMycotic Infections,” by R. D. 
| r, and “Clinical Significance of Abnormal 
Hemoglobin by K. Singer. 
Clinicians, clinical pathologists, and pa- 
logists alike will find much valuable infor- 
n, well-presented, in this volume. 
DEI IN DERMATOLOGY. (Second 
Series By R. M. B. MacKenna, M.D. 
Caml F.R.C.P Lond.), Physician in 
Charge, Dermatologic Department, and Lec- 
irer in Dermatology, St. Bartholomew’s 
Hospital and Medical College, London. Pp. 
38: 58 ills. New York: Paul B. Hoeber, Inc., 
54. Price, $12.00 
Tue fact that the second series of Modern 


Dermatology is about a hundred 
than the (1948) 
ite a lessened tempo of prog- 
this field. Actually, there have been 
vances in the past 6 years that 
eries contains not only re-evaluations 
nv of the 


horter first’ series 


ew 
subjects previously covered, 
iccounts 

uch as 
blood 
li 


of certain recently developing 
ecology in relation to derma- 
factor in lupus erythematosus, 
iwnosis in dermatology; cross-sensitiza- 
phi nomena; cortisone and ACTH in der- 
logy, and Beta-ray therapy, to mention 
of them 
1} 


\lacKenna, whose competence 
known to his associates and friends, 
the contribution of 22 


integrated col- 
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leagues from various parts of the world into 
a unified whole, in spite of his statement that, 
“Except for the chapters on cutaneous tuber- 
culosis, sarcoidosis and leprosy, the reader 
will not find any easy gradation of subjects, 
and he will be well advised to read each 
chapter separately and not attempt to read 
the book in a few sittings.” Without detract- 
ing from the merits of the other presentations, 
certain of them should be cited specifically 
for their Banks, 


exe elle nce: 


on Ecology; 
Macalpine, on Psychosomatic Medicine; 
Riddell, on The Pathogenesis of Tinea 


Capitis; Tzanck and Melki, on Cyto-Diagnosis; 
and Pillsbury and Kligman, on Some Current 
Bacteriology. Un- 
Coubtedly the individual reader, reflecting his 


Problems in Cutaneous 
own special interests, will compile his own 
lists ot “bests.” 

The format of the second series is similar 
to that of the first. The omission of the author 
index, a valuable feature of the first series, is 
regretted by the Reviewer. The increase in 
price from $8.50 to $12.00 is an understand- 
able change and the new book is worth eve ry 


cent of the cost H. B. 
KiINIscHE ZyTOLOGIE. GRUNDISS DER ALL- 
GEMEINEN ZYTOLOGIE UND DER ZYTODIAG- 


nostic. By H. SrreticHER AND St. SAND- 
KinLer. Edited by Orro A. Rorn aAnp W. 
SCHWENKENBECHER. Pp. 195; 57 ills., many 
in color. Stuttgart: Georg Thieme Verlag, 
1953. Price, DM 49.80. 

rHE reader who is unfamiliar with Ger- 
man, this book can of course have but limited 


To 


values. The aim here will be to point out some 
of these, to American eyes at least, 
some of its defects. The subject apparently 
being clinical 
field, the explanations have been kept com- 
mendably simple; observe for instance the 
“Brief Cytological Lexikon” aimed at those 
unversed in hematology. Thus it should be of 
help in comprehending the cytological special- 
ist’s report, whether or not, as the authors 
assert, every physician will reach the point of 
studying the details of cell changes in order 


and, 


conceived as entering every 


to learn more about a disease in question. 
Language differences occasionally are respon- 
sible for such obscurities as “Examination of 
. should be no laboratory method,” 
to us an obscure assertion that from a later 
statement appears to mean that it should be 
“a clinical method . . . part of the examination 
of the patient.” Differing German terms, such 
as Lymphogranuloma (for Hodgkin’s Disease), 
athrocytose (sic), and those used for some of 


smears .. 
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d ells, should cause but End n 
More important is the ab SAMUELS, Dire 
t statements as to magnih or the Samuels 
method; an omission d rn. 600: 17 
vered by a few reneral 
The sections on Vaginal 


treated in the most 


has regrettably f ARTELLI 
Personal Inde ther 
Schrifttum 
brief that cannot 


the original icles of 


referred to in the text 


wevel these can be usually 
Bibliography Hoffman and 
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